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G 
PRESSURE SCANNER 


Conoflow LB Valve on a diffi- 
cult liquid level control job in 
a Barrett Div. plant of Allied 
Chemical & Dye Corp. This 
valve is handling hot coal tar 
at temperatures to 750° F. 


These 3” Conoflow "S" Valves 
are going to the Aluminum Co. 
of America in the new St. Louis 
pilot plant. They will be han- 
dling hot flashing caustic liquor 
containing 7% suspended sol- 
ids with pressure drops up to 
300 psi. 


Conofiow Saunders Valves used in 
conjunction with Fuller Company's 
Airveyor System in a midwestern ce- 
ment plant. These close-coupled ‘‘on- 
off" valves are equipped with sole- 
noids and armored position indicators. 


Cylinder Conomotor affords remote 
manual or automatic adjustment of 
flow rate for a Kates direct-acting 
flow regulator. This is one of many 
OEM applications for Conoflow's ver- 
satile pneumatic throttling actuator. 


One of several Conoflow Rotomotors 
on aunique service in Qwens-Corning's 
Newark, Ohio plant. This powerful 
pneumatic actuator positions a large 
circular saw which automatically trims 
and cuts a continuous sheet of Fiber- 
glas into stock widths. 


These Conoflow LB Valves have been 
on a tough temperature control ser- 
vice for over three years in the plant 
of this large manufacturer of floor 
covering and insulation. More than 
600 Conoflow LB Valves are in use 
throughout this plant. 


While most Conoflow products are shelf items—a good many 


are not. They are created for the job through our 


Conoflow Pressure Transmitters 
for the Kraft Foods Company. 
They wil! be used with minia- 
ture recorder-controllers to 
give visual indication and 
record of levels and pressures 
in vegetable oil vessels. 


Conofiow Airpak filter-regu- 
lators being tested prior to 
shipment to duPont. Other 
large volume Airpak users 
are: Phillips Petroleum, Leeds 
& Northrup, Catalytic Con- 
struction, Minneapolis-Honey- 
well, and Fischer & Porter. 


engineering and yours—combined and concentrated on your problem. Shown above 


are only a few examples of the variety and scope of Conoflow 


installations. If you are not already a Conoflow customer, phone or write us at 
2100 Arch Street, Philadelphia 3, Pa. We'll put you 


in touch with a Conoflow representative qualified to help you. 


See us at the \.S.A. SHOW — Booth 1455 


. 


CONOFLOW CORPORATION 
FOREMOST IN FINAL CONTROL ELEMENTS 


For more information circle 1 on inquiry card. 











Only GEDA gives you a self-checking Automatic Stabilization System 


It’s the first really different drift stabilization and error 
detection system for large-scale analog computers. It’s 
automatic—it’s continuous—and it has a built-in watchdog. 


It has only four active elements with a mean-time-to-failure 
20 to 50 times longer than conventional systems. It’s the 


new GEDA A-14 Automatic Stabilization System—a revo- 


lution in more dependable, lower-cost analog computing. 


Each modular plug-in unit provides 83 time-sharing chan- 
nels for continuous drift stabilization of direct coupled 
amplifiers anywhere in the computer. All stabilizer chan- 
nels can be quickly verified at one central point with the 
exclusive GEDA test error signal check. And, only the 
GEDA Automatic Stabilization System gives you continu- 
ous automatic pilot channel monitoring. 


Service is quick and easy, too. Simple removal of the entire 
unit from the computer front panel reveals all elements. 


And, if one channel becomes defective, any unused chan- 
nel can be substituted until repairs are convenient. 


The Automatic Stabilization System is but one of the 
advanced design and engineering features which make the 
GEDA A-14 Series the most accurate and flexible analog 
computers ever available. Get the complete GEDA A-14 
story today. Write: Goodyear Aircraft Corporation, Dept. 
No.-931EH Akron 15, Ohio. 


POSSESSES HEHHHEHEHEEEETEEEEEEHEEEEEEEHE EEE E HEHEHE EEBE 
. 


For detailed technical data on the new GEDA A-14 ¢ 
Automatic Stabilization System, ask for your personal 
copy of the paper: “A Reliable Method Of Drift Sta- 
bilization And Error Detection In Large-Scale Analog 
Computers.” : 


SED. GOOD, YEAR 


ANALOG — | COMPUTERS 


AIRCRAFT 


GEDA-—T.M. Goodyear Aircraft Corporation, Akron 15, Ohio 


For more information circle 2 on inquiry card. 


August 1957—Jnstruments & Automation 





FALSTROM 


“VISIONEERED” 


panels and 

control boards 

help improve 

process efficiency ‘ Model CEW-7 Scale Length 7” 


SENSITIVE RESEARCH 


ALTERNATING AND DIRECT CURRENT 


REFERENCE STANDARD 
PANEL INSTRUMENTS 


WITH ACCURACIES TO .25 OF 1% 


Vertically Mounted and Edgewise Panel Instru- 
ments that conform to the most rigid specifications 
normally reserved for secondary electrical indi- 
cating standards in the laboratory. All instruments 
have Hand Drawn Mirrored Scales. Available 
with Diamond Pivots and Shock Mounted Jewels. 





: % 
= 





Millivoitmeters 





Volitmeters ‘ | 


Microammeters WICROAMPERES 
Milllammeters 

Ammeters 

Wattmeters 

Ratiometers 

Polyrangers 


GM Instruments 


Kilovoitmeters 
Falstrom “visioneered” steel instrument and control 
boards, graphic panels, consoles, cubicles and cabinets Frequency Instruments 
are made exactly to your designs and specifications 
so as to achieve better functional integration of your 
instruments, for easier supervision with less fatigue. Summers 
Falstrom fabrications are made to close tolerances and 
because of Falstrom’s large facilities and modern Current Product 
equipment, no need to sacrifice or compromise on your Instruments 
original specifications and intentions. 


Differential Galvanometers 


Flux Voitmeters 
Falstrom’s “‘visioneered” construction gives you exactly 


what you envisage. Put Falstrom “visioneering” to work California Rep., 


for you in accurate mountings of any size, in any McCARTHY ASSOC. 
metal—at low cost. Offices - Pasadena : Palo Alto. 


Rocky Mtn. States Rep., 
LAHANA & CO., Denver, Colorado. 


conto Bare 13h san pis ie SENSITIVE 

RESEARCH 
- ALSTROM INSTRUMENT 
- CORPORATION 


NEW ROCHELLE, N.Y 
FALSTROM COMPANY 
92 Falstrom Court e@ Passaic, New Jersey 
For more information circle 3 on inquiry card. For more information circle 4 on inquiry 
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r- tion orders. 
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@ Nome your needs in 
accurately drawn seam- 
less brass, copper, alum- 
inum, nickel and nickel al- 
loys, Ni-Span "C", phosphor 
bronze and nickel silver, and 


we have your answer. 


BOURDON 


stant wall thickness . . . con- 


tubing in con- 
sistent spring properties... 


exact duplication. Precision 
Bourdon Tubing is available 


to your particular specifications. 


COAXITUBE is a metal shielded 
wire consisting of an inner con- 
ductor, insulation and seamless 
non-ferrous metal tubular shield 
forming a coaxial pair of con- 
ductors. Semi-rigid equivalents 
to all RGU cables. 


POINTER TUBING light enough 
to react to slightest torque im- 
pulse, yet strong enough to 
withstand striking the stop pin, 
Sizes to 0.010” O.D., wall 
thickness down to 0.0010”, 
Whatever your designs 
and plons for tubing you 
can rely on Precision for 
finish,accuracy and quick 
deliveries. Write for 
folder “Small Tubing 

For Industry" to 
Department 1, 
Precision Tube Co., 

North Wales, Pa. 


VA ATaKYL) 


TUBE COMPANY 


For more information circle 5 on inquiry car 
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Editor, 1&A: 

A reprint of your editorial of 
March 1957 in Instruments and Auto- 
mation entitled, “Systems Engineer- 
ing and the Instrument Manufac- 
turer” has just come to my attention. 

Heaven only knows that we, as a 
prominent magnetic tape recorder 
equipment manufacturer, have been 
trying to say the same thing for a 
long period of time, but I am afraid 
you have done a much better job of 
summing up our own opinion, 

It is to be hoped that the instru- 
ment manufacturers everywhere will 
take your editorial to heart and con- 
centrate first on doing the best possi- 
ble job in the area in which they 
have the greatest contribution to 
make to our technology and our gen- 
eral welfare. 

John Jipp 

Mgr., Inst. Div. 
Ampex Corp. 
Redwood City, Calif. 


Editor, 1&A: 

With reference to your March edi- 
torial (page 445) titled, “Systems 
Engineering and The _ Instrument 
Manufacturer,” we have a question 
and some notions for debate. 

When is a system not a system? 
When it is a feedback component of 
a larger process. 

Instrument systems are rarely com- 
plete operating entities. They usually 
are an accessory to much greater sys- 
tems such as a missile, a chemical 
plant or a light and power company. 
In this sense, even the most extensive 
data sensing, processing, recording 
and control instrument system repre- 
sents a rather small fraction of the 
larger system in which it is a sophis- 
ticated component. 

Particularly where non-linearity or 
backlash occurs in a process or con- 
trol system, it is necessary to proper- 
ly distribute correcting and/or com- 
pensating elements throughout the 
data system for maximum perform- 
ance at lowest cost. 

Thus looking at the data system 
as merely a component of some much 
larger process system, it appears that 
the transducer manufacturer is mere- 


30 


ly doing applications engineering 
when he designs or chooses elements 
to couple his transducers to the con- 
trol point of the overall process. 

Interaction aspects of transducers, 
computers, indicators and controllers 
often require experience and testing 
facilities beyond the scope of some 
customers or consultants. 

Catalog and MIL specifications 
characteristically include conserva- 
tive boundary margins to cover pro- 
duction tolerances, user optimism 
and unstandardized test procedures. 

Only the component manufacturer 
knows how to obtain maximum per- 
formance by conditional excursions 
beyond published specification boun- 
daries so that errors are minimized or 
compensated. 

We are selling sophistication as the 
primary element in Automation In- 
struments. Sophistication requires ad- 
vanced taste. It also requires a unity 
of design that goes far beyond the 
dress and hat. It always extends to 
the shoes and accessories and may 
become involved with boundary 
problems of less visible elements. 

J.N.A. Hawkins 

Special Asst. to the Vice President 

BJ Electronics 

Borg-Warner Corp. 

Santa Ana, Calif. 


This debate on a basic question is 
becoming the important question of 
our time in the automation field. 
Most persons will agree that systems 
engineering requires knowledge of — 
and access to—the complete system 
and all its elements. Bearing in mind 
that (1) practically all profit to 
date in our field has resulted from 
sales of hardware, and that (2) con- 
sultation and services associated with 
hardware sales have always been 
loss items for instrument manufac- 
turers in the past, the question be- 
comes one of whether it is economic 
for instrument manufacturers to per- 
form systems engineering consulta- 
tion—and whether such consultant- 
type service is economic for indus- 
try today. An early issue of I&A 
will be a special issue devoted to 
this question. 


Editor, I&A: 


I am in the process of organizing 
a training program for pneumatic 
instrumentation. Although engaged in 
this work for years, we have not done 
very much about training our men on 
the subject; we have had some suc- 
cess with two vocational schools who 
work with our local unions (I am 
member of the United Association of 
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© 
simple as a desk calculator... @ 2 7 


| | 
exeterorerom| 
| 000000 | 


oo000°0 | 
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intelligent as an electronic brain! 


I 


combines advantages of both... and solves the 
problems “in-between,” at low cost and 

with big savings in technical man-hours. 
Pinboard programming — an exclusive feature 
of the E101 digital computer — can be mastered 
in six hours; familiar notations, no coding. 
That’s why more E101’s are at work than all 
other comparable computers combined. 
Immediate delivery; instant serviceability. As 
a test: send us one of your problems. We'll 
program it, send your solution and proof of 
how we can serve. For demonstration, or 
descriptive booklet, write: 


ElectroData 


-B) Division of Burroughs Corporation 
with world-wide sales and service facilities 
460 Sierra Madre Villa 

Pasadena, California 


e 6 on inquiry card. 
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VISIT BOOTH 1 
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AUTOMATION 
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Instruments & 


mat 


{utomation 


% CHANGE IN RESISTANCE 


ion circle 7 on inquiry 


Vol. 30 


All the unusual 
qualities required 
by precision 
equipment 


—and more! 


SAN OIM 


RESISTANCE 
WIRE 


@ FOR HIGH SPECIFIC 
RESISTANCE 


@ LOW TEMPERATURE 
COEFFICIENT AND LOW 
THERMAL EMF TO COPPER 


@ GREAT STABILITY 
OVER WIDE TEMPERATURE 
RANGES 


EVANOHM is recommended 
for all precision applications 
where complete dependability 
over a wide temperature range is 
essential. It is especially well 
suited for aircraft instruments, 
guided missiles, rockets and 
other airborne equipment. 


EVANOHM RESISTANCE CURVE 








Positive TC 









































120 160 


8 


40 


0 0 80 
TEMPERATURE IN °C 
ANALYSIS — Ni 74.75%, Cr 


20.00%, 
Al 2.75%, Cu 2.50% 

CORROSION RESISTANCE — Excellent 
RESISTIVITY — 800 ohms per circular mil 
foot (134 microhm cm.) 

TEMPERATURE COEFFICIENT OF ELECTRI- 
CAL RESISTANCE — Plus or minus .00002 
ohms max. per ohm per degree centigrade 
between —50°C. and +150°C 
THERMAL E.M.F. VS. COPPER — .0025 mv. 
per deg. between —50° and +-105°C. 
(max.) 

NON-MAGNETIC 

HIGH TENSILE STRENGTH IN FINE SIZES 
— 150,000 to 200,000 p.s.i. 
WORKABILITY — May be readily welded or 
brazed and soft soldered with special care. 
AVAILABLE IN: (A) Bare wire .0005 and 
heavier. (B) Enamelled .0179 and finer, 
(C) Formex .0008 to .0113. (D) Silk, cot- 
ton, nylon and glass .0179 to .0015. 


rm | * 
C 
a patented, exclusive alloy produced by 


WILBUR B. 
DRIVER CO. 


*Reg. Trade Name 
NEWARK 4, NEW JERSEY 


IN CANADA: 
Canadian Wilbur B. Driver Co., Ltd. 
85 King Street, Toronto | 


LETTERS —continuep 


the Piping Industry). 

I would like to lecture our group 
on the size of the pneumatic instru- 
ment industry. Can you give me an 
intelligent estimate ? 





C. F. Day 
Antioch, Calif. 


Please refer to the economic sur- 
vey in our June issue. Pneumatic in- 
struments would appear in classifica- 
tions 3821-331, -341, -398, and -5I1. 
These total up to $432 million in 
1954—-and probably increased to 
$500 million in 1956. Perhaps 10- 
15% of this total is pneumatic. This 
places the pneumatic instrument 
market at $60 to $90 million annual- 


ly. 


Editor, I&A: 
Hats off again for your devotion 
to the cause of public education via 
your recent editorial! It is indeed 
good to find men with such foresight 
who give voice to the only cause 
through which we may build for a 
stronger and greater nation. I am 
happy to be a reader of such a pub- 
lication as you edit in /nstruments 
and Automation. 
Onni E. Kangas 
Knoxville 17, 


Tennessee 


Editor, 18 
Thanks 


letter and 


very much for your nice 
helpful list of motion pic- 
tures. We appreciate your service in 
compiling this list. It, too—like /n- 
struments and Automation—is help- 
ful! 

Fred M. Crandall 

Ball Brothers Co., Ine. 
Muncie, Ind. 


We maintain a complete list of 
motion pictures on instrumentation 
subjects. 


Editor, 1&A: 

Your editorial comment elicits my 
warm commendation of your efforts 
to encourage precise and lucid use of 
English . . . | think your brand of 
English is good and needs to be em- 
ulated by many “muddy” authors. 


{llen Huntington 
La Canada, Calif. 


Editor, I&A: 


I am sympathetic to the many im- 
portant points in your May editorial 
and the economic realities underly- 
ing them. 

Harry Gold 
Vew York 18, N.Y. 





Editor, IXA: 


The subject series in /nstruments 
and Automation by Messrs. Klein, 
Williams and Morgan have been at- 
tracting my utmost attention and in- 
terest since its first part appeared in 
Volume 28 No. 10, Oct 1956. 

I am an instructor in the manage- 
ment field and have great interest in 
Automation. 

Believing that the subject series are 
excellent work and useful as instruct- 
ing materials for managerial person- 
nel and production engineers, I wish 
to translate the series and publish 
them in Japanese, and askour per- 


mission to do so. 


Fumishisa Ichikawa 
Kitatamagun, Tokyo 


Permission granted. This work is 
being translated into German also. 





Reader Inquiries 





Electro-sensitive Chart Paper 


Medical professor at university asks 
for sources of supply of electro-sen- 
sitive chart papers for oscillographs. 

A-253 


Silver for Decade Switches 


_ Reader is anxious to get informa- 
tion on types of silver used for elec- 
trical decade switches. A-254 


Automatic 
Character Scanning 


University professor (manage- 
ment) is interested in information on 
technical developments in automatic 
character scanning and _ recognition, 
and applications. A-255 


Steam Quality 
Measurement 


Belgian consulting engineering 
firm seeks information on method to 
determine moisture content of steam 
(% kg/cm? press. 120 to 130°C temp.) 
by pressure measurement with nozzle 
and reference to tables. A-256 





Market Place 


Australian 
Representative 





Large aggressive representative of 
instruments in the Australian Com- 
monwealth, already handling several 
lines for about three years, desires 
contact with other American manu- 
facturers seeking representation in 
Australia, especially scientific testing 
and gaging instruments. Write to 
Market Place c/o Instruments Pub- 
lishing Company, 845 Ridge Ave., 
Pittsburgh 12, Pa. 


RAMBLINGS ON Qa 
INSTRUMENTATION 


Melvin Rides Again! 


Our man Melvin, one of Hays’ lovable 
service engineers, turns in call reports 
that occasionally border on the super- 
natural. However, he invariably sticks to 
the facts when talking about Hays prod- 
ucts. Which is all we'll vouch for in 
his latest report. Here it 1s: 


HAPPY HARBOR MOTEL 
Happy Harbor, Michigan 


Dear Captain Bligh: 


Due to a series of circumstances 
that would shrivel a lesser man, I am 
temporarily detained in this dreary 
outpost on Route l17A. I received your 
rather stiffly worded wire yesterday 
and gather there has been some question 
as to my whereabouts. I'm sure that 
when I tell you what I've been doing, 
you'll agree that old Melvin has been 
hitting the old ball for Hays as hard 
as ever. 


As you know I came up here to take 
delivery on my new car and it occurred 
to me that I might check up on a few of 
the many Hays installations here in the 
Motor City (figuring the company would 
be glad to take care of the few addi- 
tional expenses involved). 


One of our Electronic Mercuryless 
Flow Meters has been in service in a 
foundry of one of the Big Three auto 
companies for some time and I dropped 
over to see how it was operating. If I 
were you, I'd keep the following infor- 
mation under wraps because if our engi- 
neering department gets wind of it 
they'll want a raise en masse. 


Seems the foundry uses this instru- 
ment for measuring oxygen flow in a 
scarfing operation, a process for cut- 
ting scale off forgings with an oxy- 
acetylene torch. 

So far as maintained accuracy over a 
long period of time is concerned, the 
folks in this foundry rank their Hays 
meter right after the sun and the moon. 
Get this...after two full years of 
service there have been no tubes 
changed in the amplifier, no change in 
the original calibration as shown by 
the water column calibration check they 
give it every three months, and it has 
never exceeded one percent in integra- 
tor error when compared with planimeter 
checks of the chart. 

On the performance of this one 
meter, this mammouth outfit is specify- 
ing Hays meters. ..period. Nine more 
flow meters and remote indicating re- 
ceivers have been ordered this month. 
More to come. 

Not wishing to bother a busy execu- 
tive like yourself with trivia, I am 
enclosing my expense account in what 
you might call broad, outline form. 
I'm sure you'll agree the expense is 
well justified, even though this was 


THE HAYS CORPORATION 


For more information 


August 


not, strictly a business 


trip. 


Matter of fact, 
you could have 
to me here at 


speaking, 


I'd appreciate it if 
a modest advance wired 
Happy Harbor so I can 
ransom my luggage from the curmudgeon 
who runs this air conditioned cell 
block. Apparently he's never heard of 
credit cards! 

Urgently yours, 

‘ 


FA 


More on the 
Universal Recorder 


In last month's Ramblings we “‘leaked”’ 
some advance information on the new 
Hays Universal Recorder in an attempt 
to whet your appetite for same. Now it 
can be told that this surprisingly versatile 
instrument will be unveiled at the ISA 
show in September. 

If you’re the type that lies awake 
nights thinking about The Ideal Recorder 
(and who doesn’t ?), this sleek new Hays 
product may enable you to get more sleep. 
Try to visualize an instrument of four 
quadrant construction with the following 
combinations of receivers: 

4 Slidewires 


ometer type with 2 alarm switches 


resistance or potenti ; 


and 1 retransmitting slidewire; 
4 Differential 
design 3-wire system with 3 limit 


transformers Hays- 
switches and 2 retransmitting slide- 
wires; 

2 Integrators—continuous mechanical 
. . 4 direct actuated pens 
per 


type; or 

pressure or temperature (2 

quadrant ). 

A possible one-instrument combination 
might be a steam flow pen with 2 alarm 
switches and a for 
indication, the steam flow integrator, an 


slidewire remote 
oxygen record with 2 alarm switches, 
a steam pressure pen, and a flue gas 
temperature pen. It also makes an excel- 
lent egg timer. 

Sound interesting ? Wait'll you see it! 


‘lr Spo 


President 


MICHIGAN CITY, INDIANA 


circle 8 on inquiry card 


1957—Instruments & Automation—Page 1403 





BREEZE (UC 
BELLOWS 


the tough game 
of high performance 


Breeze bellows engineers work in that 
challenging area where ready-made de- 
signs won't do the job. Every project is 
a custom project, engineered specifi- 
cally for each problem application. 

We have a wealth of experience with 
all weldable alloys such as Inconel X, 
titanium, Ni-Span, Hastelloys, Stainless 
300 and 400 steels. 

We are solving critical problems in 
instrumentation, fuel regulation, pres- 
sure switches and expansion joints, hot 
air ducting, pressure surge tanks, pack- 
less valves, expansion and vibration 
joints, oscillating and rotating shaft 
seals, atomic and nuclear reactors. 

Breeze invites your inquiries on bel- 
lows jobs beyond the routine .. . for the 
most exacting requirements. 


CORPORATIONS, INC. 


700 Liberty Avenue, Union, N. J. 
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Farris products have been leaders in the TMUllo Meteo) \hu-e) m 
field of instrumentation and control 


for more than a decade. In fluid control SAFETY-RELIEF VALVES 

Farris’ Safety-Relief Valves, Flex-Valves and 

X-V Series diaphragm-disc valves offer a 

three-way choice for meeting your needs... 

ppeeny" 

If speed = rol is your ial give 100% 100% of the ti 

Farris-Pickering’s line of hydraulic and even under variable 

mechanical includ del f conditions. Available with the Farris 
nical governors includes a model for >: 

every purpose. Safety Valve Control. 





And keep in mind —Farris products of every 
type are built for quality . .. designed 
for performance ... priced for YOU! 


FLEX VALVES 


The valves of 101 tough uses for 
THERE ARE THOUSANDS 


OF SPECIFIC USES FOR 
FARRIS PRODUCTS IN 


Chemical Processing 
Petroleum Processing 

Pulp and Paper Manufacture 
Mining & Quarrying 

Food Processing 

Public Works 

Smelting & Refining 


Metal Working SPEED CONTROL 











«+. every major industry! 
FARRIS-PICKERING GOVERNORS 


The Type 3300 Hydraulic is the newest 
design in this 100-year-old line of speed 
control devices ... backed by more than a 
century of know-how. Modern designs, 
prompt, efficient repair service and the 
popular Farris Exchange Plan save you 
time and money. 


IN TEXAS: 
AFFILIATED COMPANIES nee 
400 COMMERCIAL AVE., PALISADES PARK, N. J. HOUSTON, 20 
FARRIS ENGINEERING CORP. » FARRIS FLEXIBLE VALVE CORP. » FARRIS-PICKERING GOVERNOR CO., INC. +» FARRIS HYDROSEAL CORP. + FARRIS HYDROTORQUE CORP. 
For more information circle 10 on inquiry card. 
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@ Manufacturing @@ Manufacturing and product development @@@ Manufacturing, product development and research 





O@@ Pilot manufacturing, product development and research 


GPE CAPACITIES 











Electrical Equip it and C ts 
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Electronics 


eco Precision Mechanics, Optical Devices, Ceramics 
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Hydraulics, Liquids Processing, Heat Exchange 





Motion Picture, Photographic, Television and Audio Equipment 





Instruments, Servos, Controls: Hydraulic, Pneumatic, Magnetic, Electronic 
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Aircraft and Missile Guidance, Control, Simulation 
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Automatic C 
Radar, Microwave, Ultrasonics 
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Librascope Desk-Size Computer 


Link Aviation i 
> | F-89D Jet Simulator 





The GPE Companies arc leaders in that small, select group in 
American industry which is broadly qualified to develop and 
produce the systems necded today for defense and industry. 
GPE leadership accounts for some of the most advanced sys- 
tems in use in business, television, aviation, marine, steel, oil, 
and other industrial fields. 

In Systems Engineering, highly advanced capacities and 
resources are prerequisite. Yet, no matter how highly advanced, 
they are of little use if limited to a few areas. Finding optimum 
solutions to complex systems problems calls for balanced com- 
petences. And beyond that, success calls for the consistent 
application of such competences at every stage — beginning 
with research, and extending all the way through development, 
production and final testing. 

No GPE company is limited by the boundaries of its own 
specialties. The basic GPE operating policy, GPE Coordinated 
Precision Technology, places at the command of each company 
in the group all GPE research, development and production 


PRECISION 


@ASKANIA REGULATOR COMPANY 
QTHE GRISCOM-RUSSELL COMPANY 
@LiBRASCOPE. INCORPORATED 
Q@THE STRONG ELECTRIC CORPORATION 


For more information 


GENERAL 


THE GPE 
PRODUCING 
COMPANIES 





GPL industrial-Institutional TV System 


EQUIPMENT 


QGENERAL PRECISION LABORATORY INCORPORATED 
QTHE HERTNER ELECTRIC COMPANY 
@ LINK Aviation, INC. 


Nuclear Power Components and Controls 


SYSTEMS ENGINEERING 











Askania Electro-Jjet 
Power Package 


Griscom-Russell 
Shipboard Distilling Piant 


S ENGINEERING 


facilities, and the skills and experience of the approximately 
4000 GPE technical men working in depth in the wide range 
of advanced capacities indicated in the chart above. 

Behind each group working on a specific problem in one 
GPE company stands the whole group of GPE scientists, engi- 
neers and technicians with the answers — or the knowledge 
that will find the answers — to questions underlying and related 
to that problem. To the customers of GPE Companies this 
means that the concept and development of equipment, com- 
ponents and systems are not restricted or distorted by traditional 
allegiance to specific competences. 

The five systems illustrated, while products of different 
GPE companies, are all examples of the consistent application 
of balanced competences, achieved through GPE coordination. 
For brochure describing GPE Coordinated Precision Tech- 
nology and the work of the GPE Companies, or help on a 
specific problem, write: General Precision Equipment Corpora- 
tion, 92 Gold Street, New York 38, N. Y. 


CORPORATION 


Q@GRAFLEX, INC 
@KEARFOTT COMPANY, INC. 


QSHAND AND JURS CO. @SIMPLEX EQUIPMENT CORPORATION 


circle 11 on inquiry card. 


















September 3-13 


Denver 
computer 
Denver, 


applications, 
Denver 10, Colorado. 





September 4-6 


Magnetic Amplifiers Conference of 
the Institute of Radio Engineers- 
American and the Institute of Elec- 


trical Engineers, Penn Sheraton 
Hotel, Pittsburgh, Pa. For informa- 
tion write AIEE, 33 W. 39th St., 
N. ¥. 16, N.Y. 


September 9-13 


12th Annual ISA Conference & Ex- 
hibit, Auditorium, Cleveland, Ohio. 
For information write William Kush- 
nick, 313 Sixth Ave., Pittsburgh 22, 
Pa. 


September 17-18 


Symposium on Numerical Control 
Systems for Machine Tools sponsored 
by the Radio-Electronics-Television 
Manufacturers Assn., Ambassador 
Hotel, Los Angeles, Calif. For infor- 
mation write Engineering Dept., 
RETMA, 11 W. 42 St., New York 36, 
NM. 3. 


September 23-25 


Twelfth Annual Conference of the 
Petroleum Div. of The American So- 
ciety of Mechanical Engineers, Hotel 
Mayo, Tulsa, Okla. For information 
write: ASME, 29 W. 39 St., New 
York 38, N. ¥:; 


September 23-25 


6th Annual Meeting of the Standards 
Engineers Society, Hotel Commodore, 
New York, N. Y. For information 
write Standards Engineers Society, 
Box 281, Camden 1, N. J. 


September 24-25 


Industrial Electronics Conference, 
sponsored by the Institute of Radio 
Engineers and American Institute of 
Electrical Engineers, Morrison Hotel, 
Chicago, Ill. For information write 
A.L.E.E., 33 W. 39th St., New York 18, 
N. Y. 


October 7-9 


National Electronics Conference, Ho- 
tel Sherman, Chicago. For informa- 
tion write National Electronics Con- 
ference, 84 E. Randolph St., Chicago 
i, ix 


October 10 


Reliability and Quality Control in 
Electronics conference of the A.I.E.E., 
Silver Springs, Md. For information 
write A.I.E.E., 33 W. 39th St., New 
York 18, N. Y. 


Research Institute course on 
University of 


CLOSED-ClI RCUIT TV 
ww ackow 


See how industry is solving tough problems 
visually —with GPL ii-TV* 































Hard-to-see actions, as in the bouncing 
under-chassis of GM cars in road test, 
above, can now be viewed. Standard GPL 
TV camera takes hard knocks in stride. 


Quick record reference via ii- TV permits 
concentration of records in one area, saves 
this user $30,000 a year. GPL system is 
simple enough for anyone to operate. 





















Observer is safe when dangerous opera- 
tions, like this one involving radiation at 
Brookhaven National Laboratory, are seen 
through sharp pictures of GPL camera. 


Monitoring distant meter saves this man- 
ufacturer substantial sums in electric bills 
by avoiding peak loads. Reliable, remotely 
located TV camera by GPL needs no tending. 

























Basic ii-TV system is finest, most depend- 
able; costs less than medium-priced car. 
Mobile GPL TV Projector gives wall-size 
pictures 300° % brighter than any other. 


Even bone-shattering concussions can’t 
disturb perfect pictures of GPL’s Rugged- 
ized camera, designed specifically for most 
severe applications. 


ok 
SEE “u-T V FOR YOURSELF 


For further details, or demonstration of this precision-engineered system 
in your own office or plant by local GPL representative, write on your 
letterhead to Mr. N. M. Marshall, Sales Manager, General Precision 
Laboratory Incorporated, 61 Bedford Road, Pleasantville, N. Y. 


*GPL’s industrial-institutional TV system. 


















ISA Show 
Booth 1446 







General Precision Laboratory en amen 
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Automation 





FOR EVERY SYSTEM 
APPLICATION 


CONTROL MOTOR | | 


TYPE R HO 


SE4.NO.H 


KEARFOTT offers the systems manufacturer the 
most complete line of precision made components 
available anywhere. Quantity production 

enables quick deliveries and reasonable prices. 
SYNCHROS— Transmitters, Control Transformers, 
Resolvers, Repeaters, and Differentials in 

Bu Ord Sizes 8, 11 and 15. High Accuracy and 
environmental resistance. 


SERVO MOTORS— High torque, low inertia Servo 
Motors, Inertial and Viscous damped Servo 
Motors, in Bu Ord Sizes 8, 11, 15, 18 and 23. 


TACHOMETER GENERATORS — Available as 
damping generators, rate generators and 
integrators. They feature high output to null 
ratio and extremely linear outputs. Temperature 
stabilization may be provided. 


GYROS— Directional, floated rate integrating, 
free, vertical, and spring restrained rate gyros for 
all airborne navigation, stabilization or fire 
control applications. 


Bulletins giving physical 
and technical data of the 
various Kearfott Products 
will be sent on request. The 
Kearfott organization is 
available to assist in the 
development and 
manufacture of other 
precision components you 
may require. A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 


Midwest Office: 23 W. Calendar Ave., La Grange, lil. 
West Coast Office: 253 N. Vinedo Avenve, Pasadena, Calif. 
anit) For mare informat on circle 13 on inquiry card 
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South Central Office: 6211 Denton Drive, Dallas, Texas’ 


he reaies pore | 








October 17-18 


National Conference on Industrial Hy- 
draulics, Sherman Hotel, Chicago, III. 
For information write Armour Re- 
search Foundation, Illinois Institute 
of Technology, 10 W. 35th St., Chi- 
cago 16, Il. 


October 24-25 


Computer Applications Symposium, 
Sherman Hotel, Chicago, Ill. For in- 
formation write Armour Research 
Foundation, Illinois Institute of Tech- 
nology, 10 W. 35th St., Chicago 16, 
Ill. 


November 2-10 


INTERKAMA (International Con- 
gress and Exhibition of Measuring 
Instrumentation and Automation), 
Dusseldorf, Germany. For informa- 
tion write Nordwestdeutsche Ausstel- 
lungs-Gesellschaft m. b. H., Ehrenhof 
4, Dusseldorf, West Germany. 


November 6-8 


I.R.E. 1957 Aero-Com Symposium, 
Hotel Utica, Utica, N. Y. For infor- 
mation write R.A. Zachary, Vice 
Chairman for Technical Program, 11 
Arbor Drive, New Hartford, N. Y. 


November 7-8 


Louisiana Polytechnic Institute 6th 
Annual Instrumentation Conference, 
Louisiana Polytechnic Institute, Rus- 
ton, La. 


November 11-13 


Instrumentation Conference and Ex- 
hibit, Institute of Radio Engineers, 
Biltmore Hotel, Atlanta, Ga. For in- 
formation write B. J. Dacher, School 
of Electrical Engineering, Georgia 
Institute of Technology, Atlanta, 
Ga. 


December 8-11 


Eastern Joint Computer Conference, 
sponsored by IRE, AIEE and Assn. 
for Computing Machinery, Shoreham 
Hotel, Washington, D. C. For infor- 
mation write Morton M. Astrahan, 
IBM Corp., San Jose, Calif. 


May 31-June 8, 1958 


European Congress of Chemical En- 
gineering and ACHEMA Congress, 
Frankfurt a.M., Germany. For infor- 
mation write DECHEMA, Dechema- 
Haus, Rheingau-Allee 25, Frankfurt 
a.m., West Germany. 


June 9-13, 1958 


Fourth International Automation Ex- 
position, Congress, Conferences, and 
Clinics, New York Coliseum. For in- 
formation write Richard Rimbach 
Associates, 845 Ridge Ave., Pitts- 
burgh 12, Pa. 








See us Booth No. 1446 
1.S.A. Show—Cleveland 
Sept. 9-13 


THE LIBRASCOPE 


Model 25 COM PUTING 
LINEAR INTEGRATOR 


for flow totalization - temperature 


recording averaging: 
area computations in gas 
analysis procedures 





Eliminates manual integration 
of recording data. 
Provides continuous integration. 
Direct reading and also remote 


reading through electrical impulse output. 


ee 


Fits all Standard or Miniature 
Strip Chart Recorders. 


Magnet 


Switch 





Time Input 


Shaft Driving Dial Input from Recorder 
Pin 


Arm 


Model 25 Computing Linear is a ball dise inte- 
grating mechanism assembled with a counter and an elec- 
trical pulse output switch for remote recording. 





( 


Computors, Controls, Components 


Representatives 
located in principal cities 
A SUBSIDIARY OF | 


Librascope, Incorporated * 808 Western Ave. « Glendale, California 
For more information circle 14 on inquiry card. 


The Model 25 Librascope Com- 
puting Linear Integrator fs 
designed to provide a fast, 
accurate, reliuble, continuously 
integrated total of data as it is 


being recorded or presented. . 


(The Model 25 Computing Linear 
Integrator ends inaccuracies of 
totalizing by eliminating manual 


-integration.) The Model 25 can. 


be installed on any device hav- 


ing shaft rotation or displace- . 


ments as an output.. 


IBRASCOPE 


Model 25 Librascope Computing 
Linear Integrator mounted on a Strip 
Chart Recorder. In this position it 
accepts the output of the transducer 

> recorder pen motion as an 


Typical Adapter Kit of Model 25 
Librascope Computing Linear Inte- 
grator with parts. These include base- 
plate, case, disc, roller, linkages 
input shaft, bearings and carriage 
guides 


SPECIFICATIONS 


Accuracy —1% full scale 

Shaft Rotation —-0° — 100° 
Range —0% — 100% 

Input Shaft Torque —0.1 in. oz. 


Outputs — 
Mechanical counter —4 digits 
Electrical Pulse 
DC Volts: 28 —amps.: 0.5 
AC Volts: 110 —amps.: 0.5 
Size —3.0”x4.38” 
Weight — 1.5 (Ibs.) 
Computer is sealed against dust. 


Installation kits are designed 
to fit any standard or 
miniature chart recorders. 

For detailed information of 
Model 25, write for 
Computing Linear Integrator 
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CONSOTROL RECORDING 


The ORIGINAL 
small-case 
control panel 
instrument 
with a 


FULL SCALE 
4 INCH CHART... 





tl es nettle 1 Full-scale readability! Here is the industry 
eS ee standard set by Consotrol Instruments, with 


ments require less panel space than does a aN. * 
single, conventional 12” recorder. no compromise in compactness, convenience, 
or performance. 


These Recorders and Recording Control 
Stations are so compact you can actually 
mount 4 in the space required by | standard 
12-inch recorder. And yet, inside the case, all 
components are full size — nothing is ‘‘minia- 
ture.” 


With the integrally mounted Model 58 
Controller, the Foxboro Consotrol Recording 
Control Station provides precise, dependable 
control and full-scale chart records in one- 
quarter the panel space. Maintenance is 
easier too, with all calibration adjustments 
made from the front . . . re-inking needed 
only twice a year... chart changes as seldom 
as once a month. 

For the complete story, write for Bulletin 
13-18. The Foxboro Company, Dept. A 468 
Norfolk St., Foxboro, Massachusetts, U.S.A. 














INTRODUCED IN 1952 = 
OVER 25,000 NOW IN USE 





*Reg. U.S. Pat. Off. 
Typical control panel showing Consotrol Re- 


cording Control Stations. Associated M/58 
Controllers, integrally mounted, pull out with 
the recorders. 


REG, U.S. PAT. OFF, 
rcle 18 on inquiry card. 
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posed on standard “Og. 
12-inch chart. Note 4 = 
full 4” wide strip : 

chart has same Pg 


length scale as 12” 
circular chart. 


CONSOTROL INSTRUMENT 


RECORDING - CONTROLLING .- INDICATING 








i‘ 
j 





CYLINDER OPERATORS 


DOMOTOR OPERATORS BUNYAN DOMOTOR OPERATORS 


TIN conrTrRoi 


For more information circle 16 on inquiry card. 














OPERATORS... 


add up to the most 
complete line of control 
valves and other final 
control elements 
available anywhere! 


THE ANNIN COMPANY Division of the Annin Corporation 
1040 S. Vail Avenue, Montebello, California 


PNEUMATIC-HYDRAULIC OPERATORS 


STROKE POSITIONING OPERATOR 


VA LVES SEE ANNIN’S BOOTH NOS. 1535 & 1537 
12th Annival ISA Tnstriane nt-Automation Conte POWMCE and Beh ibit 


September 9-13, Cleveland, Ohio 











FOR MEASURING TEMPERATURES ELECTRICALLY 























ACCURATE, DIRECT-READING, EASILY-OPERATED INSTRUMENTS, WITH ELECTRICAL 
COLD-JUNCTION COMPENSATION. 


These potentiometers have been used for years by the leading motor car and aircraft manu- 
facturers for proving-ground and flight-test work as well as in the laboratory. 
@ Three models from which to choose the instrument for your application. 

Model 13PO2, with single temperature scale. 

Model 14PO (illustrated) with high and low temperature scales. 

Model 78PO with one temperature and one millivolt scale or two 

temperature scales, for different thermocouple materials. 


Housed in a sturdy hardwood case, approximately 11%” long, 10” wide and 77%” high. Weight approxi- 
mately 17 Ibs., shippiiig weight 20 Ibs. 


@ For dependable temperature instrumentation, use these potentiometers with LEWIS leads, selector 
switches and thermocouples. 


THE LEWIS ENGINEERING CO. 


NAUGATUCK, CONNECTICUT 


Manufacturers of Complete Temperature Measuring Systems for Aircraft 





For more information circle 17 on inquiry card. 
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INSTRUMENTS 


and 


AUTOMATION © : Trends 





Shortage of skilled labor is growing--and becoming serious in 
many industries; U.S. industry is training only l apprentice for 
every 50 skilled workers--far less than even replacement rate. 
Secretary of Labor Mitchell estimates that 5 million additional 
skilled technicians must be added to present 9 million by 1965 
if $560 billion gross national product is to be attained. Answer 
is on-the-job subsidized upgrading training by industry plus 
more automation. Technical institutes are ready (see IkA, May, 
1957, page 887) with facilities to provide the training. High- 
school systems throughout nation are watching automation experi- 
ment in Pittsburgh (see I&A, May,1957, pages 868-870). Instru- 
ment industry is ready with automation equipment. is 


1956 sales of closed-circuit TV exceeded $3 million; 1957 
sales are expected to be $4 to $5 million. Major users are 
industry, education, military. 


Growth of basic industries in decade 1945-55: aluminum--425%; 
chemical--260%; electric utility--232%; natural gas--231%; crude 
0il--164%; paper--160%; steel--142%; coal--95%. Instrument in- 
dustry increased 420% in that decade, making possible, in part, 
these basic industry growths. 


More than 30 different digital computers are now offered in 
10 Western European countries. More than 6 manufacturers 
plan mass production. U.S. computer manufacturers are es- 
tablishing branch factories in Europe. First UNIVAC system 
in Frankfurt is heralded as start of office automation in 


Europe. 


Nation's basic research effort in the natural sciences--physical 
and life sciences combined—was $435 million in 1953, reports 
the National Science Foundation. This is only 8% of the total 
$5.4 billion R&D expenditures for 1953; only 0.1% of gross na- 
tional product of $363 billion. 


Universities are principal performers of basic research, -ac- 
counting for $205 million of the $435 million total reported 
for 1953; industry $170 million; government $48 million; 
others $14 million. Of $435 million total basic research ef- 
fort in 1953, $309 million was in the physical sciences, 
only $126 million in life sciences—biological, medical, 
agricultural. 






























































More than 100 nuclear power reactors are expected to be built in 
Europe within a decade. U.S.A. is losing this market to others 
because of our policy of restrictive bilateral agreements, depend- 
ency on enriched fuels (obtainable only from U.S.A.), and atti- 
tude of "we give, you take, and on our:terms." British-type re- 
actor has been recommended for Japanese use by team of Japanese. 











August 1957—Instruments & Automation—Page 1415 








INSTRUMENTS 
an 
AUTOMATION 





Computers Study Languages 


PASADENA, CALIF.—Recently the National Bureau 
of Standards completed a brief exploratory syntax study 
of 550 sampled English sentences with the help of its 
automatic digital computer, the SEAC. The results were 
inconclusive but sufficiently interesting to justify further 
investigation along the same lines. Almost simultaneously 
an electronic computer was being programmed to inter- 
pret four foreign languages and automatically type out 
idiomatic English translations. ElectroData Div. of Bur- 
roughs Corp. revealed that Peter Toma at Cal Tech 
had fed excerpts in four languages—Russian, French, 
German and Spanish—into a Datatron which printed the 
precise English equivalents on an electric typewriter. 


Idiot II is no Idiot 
NEW YORK, N. Y.—An electronic brain, Idiot II 


(Instrumentation Digital On-Line Transcriber), capable 
of handling 128 separate pieces of information at one 
time, absorbs information as electric signals, and con- 
verts it into numbers recorded on magnetic tape at 
speeds of 10,000 per second and up. Recordings or read- 
ings are translated into the language necessary for fur- 
ther processing in an electronic computer, through an 
electronic playback. The system, designed by Dr. Martin 
L. Klein, head of Rocketdyne Advanced Instrumentation 
Development Unit, North American Aviation, represents 
a significant advance in high-speed data handling 
through the “packaging” of an electronic recorder, play- 
back, and computer. Minneapolis-Honeywell Regulator 
Co. has been licensed to manufacture and sell the equip- 
ment which is currently used by Rocketdyne to record 
data during test runs of engines being built for guided 
and ballistics missiles. 


Electronic Traffic Cops 
MELROSE PARK, ILL.—A successful electronic traffic 


cop, El-TEC, designed by Electronic Protection Inc., has 
received unqualified backing from the traffic engineer 
and director of traffic in Baltimore. The system sets up 
radio-electronic control of traffic lights and is operated 
by the driver of emergency vehicles (fire equipment, 
police cars, ambulances, civil defense, etc.) several blocks 
in advance. It is designed to solve serious traffic acci- 
dents and delays in emergency situations and is in use 
in Ogden, Utah; Jackson, Mich; New Haven, Conn; Ha- 
vana, Cuba; suburban communities of Chicago, Ill; and 
other cities. 


Page 1416—Instruments & Automation—Vol. 30 


Principles & Applications 1417 to 1424 
New Plants & Mergers 


People in the News 


Edueation News 


& In September, sixty of Pittsburgh’s leading math- 
science-major high-school seniors will begin the nation’s 
first formal high-school course in instrumentation-auto- 
mation, an experiment that will be watched throughout 
the nation. Appeal for funds has been made to founda- 
tions and other sources interested in instrument educa- 
tion. Donations will be reported here next month. 


© A closed-circuit TV project bringing varied educa- 
tional training into the TV sets of 608 families living 
in four apartment houses of a public housing area in 
Manhattan’s Chelsea district is linked with Public School 
33, the Hudson Guild Neighborhood House and_ the 
Lower West Side Health Center. Financed by a $200,000 
grant from the Fund for the Advancement of Education, 
and sponsored by the New York City Board of Education 
and the Hudson Guild, and Language Research Inc., the 
TV installation is engineered and equipped by General 


Precision Lab. 


& In cooperation with a number of leading universities, 
the Western Electric Co. has launched a program of 
graduate education for its engineers. About 2000 students 
per year will engage for periods in full-time off-the-job 
study. The program is equivalent in cost and adminis- 
trative effort to the establishment of a new engineering 
school of 1000 full-time students. 


& The National Science Foundation announces Septem- 
ber 3, 1957 as closing date for applications for a second 
group of Science Faculty fellowship awards to be given 
this year. These fellowships offer studies in mathematical, 
physical, medical, biological, engineering, and other sci- 
ences. 


® The American Association of Physics Teachers calls 
attention to the potential market existing in physics teach- 
ing equipment. The Committee of Apparatus is obtaining 
information on the apparatus needs by questionnaires and 
personal visits to colleges and universities, and will report 
definite needs to the industry. 


New Research Foundation 
COLUMBUS, OHIO—Denison Research Foundation. 


a not-for-profit Ohio corporation was recently formed 
with initial emphasis on projects in electronic, mechan- 
ical, metallurgical, ceramic and management fields. Its 
founder is Mr. W. C. Denison, president of The Denison 
Engineering Co. of Columbus, Ohio, who will be chair- 
man of a Supervising Board of Consultants. Seat of the 
Foundation is Powell, Ohio, and Mr. Jack P. Pedersen 
has been appointed its Director. 











transistor 
power 
supplies 


NEWLY DESIGNED FOR 
TRANSISTOR VOLTAGES 


e 3 RANGES—FINE RESOLUTION e TUBELESS 
e LOW COST e CONTINUOUSLY VARIABLE 


These new T-Nobatrons are the perfect solution to the 
problem of providing well-regulated voltages for the de- 
velopment and testing of transistor circuits. They provide 
stable DC output voltages in three ranges, with fine resolu- 
tion. Excellent transient response for line and load pulses. 
Simple tubeless construction means greater reliability, 
lower cost, Also ideal for many other applications in these 
voltage ranges, such as relay testing and computer cir- 
cuitry development. 


ELECTRICAL CHARACTERISTICS 





Model 150-1.5 160-5 T120-2.5 
AC Input (60 ~ ,1¢) 95-130 95-130 95-130 
DC Output Voltage 0-10 0-10 0-25 
(three ranges) 0-25 0-25 0-50 
0-50 0-60 0-120 
Output Current (amps.) 9.1.5 0-5 0-2.5 
Regulation, line: 105-125 V +1% +0.5% +0.5% 
For wider input +7% +1.0% +1% 
Internal Resistance, 
typical (ohms) 
low-voltage range 1.2 0.35 1.3 
middle range 2.1 0.55 2.0 
high range 4.5 1.0 4.0 
Ripple (mv) 50 max. 50 max. 50 max. 
Time Constant (line) 9.08 sec. 0.08 sec. 0.08 sec. 
(lead) 0.15 sec. 0.15 sec. 0.15 sec. 





® DUAL RACK INSTALLATION 


MODEL T50-1.5 





See us at 


WESCON 


Booths 
1520-1521 


SORENSEN & COMPANY, INC. § > 
® 


In Europe, contact Sorensen-Ardag, Ejichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment. 








SO. NORWALK - CONN. 
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NEWS—contINUED 





Ammonia Yield Boosted 
by Gas Analyzer/Controllers 


PHILADELPHIA, PA.—Thermal conductivity analyz- 
ers and electronic recorders, installed by Leeds & North- 
rup at Atlantic Refining’s synthetic ammonia plant, make 
it possible to maintain a precise hydrogen/nitrogen ratio 


essential to process economy. A Wheatstone-bridge cir- 
cuit measures the resistance of a heated wire surrounded 
by the sample gas. Any change in the composition of the 
gas results in unbalance in the bridge. The Speedomax 
circuit detects this condition and resotres the balance, 
recording and indicating the new gas concentration. 


Inertia-Wheel Testing 
PHILADELPHIA, PA.—Through the use of electric 


strain-gage torquemeters, engineers at Ford’s Dearborn 
Research and Engineering Center have been enabled to 
take engine and transmission testing off the road and 
into the laboratory. The new in-doors method (called 
inertia-wheel testing) is cheaper, faster and more accu- 


rate. It uses Baldwin SR-4 torquemeter sensing and 
measuring instruments, and permits engine and transmis- 
sion leads, under rapidly changing conditions, to be 
measured in the lab, 


News Bits 


K. E. HALLIKAINEN, newly elected president of the 
Northern California Section ISA reports that the First 
Annual Instrument Symposium held in mid-May was 
a great success; 195 conferees registered, an additional 
60 people attended the Maintenance Clinics, and a record 
attendance of 665 people crowded the concurrent Ex- 
hibit, which was held for the sixth time. Highlight of 
the conference was Dr. William Shockley’s talk on “The 
Future of Semiconductors.” 
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FISCHER & PORTER CO. is sending a mobile ex- 
hibit of its products on a swing around the country.— 
The company also announces that it has acquired all 





sales and manufacturing rights to equipment developed 
by Olin Mathieson Chemical Corp. for generation of 
chlorine dioxide from sodium chlorite. 


SAMA announces the appointment of George E. Law- 
rence to manage its Washington office. 


FISHER GOVERNOR CO. hosted thirty-two repre- 
sentatives of the chemical and petroleum industries of 
Houston and Corpus Christi, Tex., during a two day visit. 


FRED A. LENNON, 
president of Crawford 
Fitting Co. has accepted 
the General Chairman- 
ship, Host Committee, 
12th Annual ISA Instru- 
ment Conference & Ex- 
hibit, Cleveland, Ohio, 
Sept. 9-13. The familiar 
Swagelok shuttle busses, 
known from prior Exhib- 
its, will be moving this 
time on familiar ground. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
has received a $400,000 order for automatic industrial 
control instruments and valves from Petreleo Brasileiro, 
Salvador, Bahia. Deliveries started on July 2. 


The American Society of Mechanical Engineers, Sec- 
tional Committee C85, has started a project to establish 
standard terms pertaining to automatic control, and to 
develop definitions of such terms. Secretary of the com- 
mittee is G. W. Heumann, General Electric Co., Schenec- 


tady, N. Y. 


UNION SWITCH & SIGNAL has installed fully auto- 
matic equipment named “Velac” at Union Raiiroad’s 
Mon Southern Yard, which provides routing of a cut of 
cars to any of the 23 classification tracks. 
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LOOK WHAT 


‘American-Microsen’ Electronic 





ELECTRONIC 
TRANSMITTERS 


“Complete” is the word for the 
line of ‘American-Microsen’ 
Transmitters. You can select 
units for pressures up to 50,000 
psi and all temperature ranges, 
as well as for flow, level, pH and 
all the electrical measurements. 


These instruments can transmit 
up to 30 miles in a split second, 
and the de signal is most accurate 
and trouble free. They are com- 
patible with practically all data 
logging and computer systems 
and extremely easy to install and 
maintain. 


ELECTRONIC 
CONTROLLERS 


... and here’s the new ‘American- 
Microsen’ Controller. You have a 
choice of three plug-in units—a 
vertical scale indicating control- 
ler, a recording controller, and a 
round-scale indicating controller 
that can be interchanged with the 
recording type in seconds. 


All components are in a single 
housing. Equally important, the 
controller is transistorized for 
greatest reliability and long serv- 
ice life. All control modes — pro- 
portional, rate, reset, cascade, etc. 
—are available. 


MULTI-UNIT 
GROUPINGS 


Now, here’s a new idea that helps 
cut the cost of your panels and 
even your control rooms. You can 
“cluster” a whole group of con- 
trollers and recorders in a single 
unit. The group mounts on a 
standard relay rack and occupies 
an absolute minimum of panel 
space. 


There’s no clutter of wires and 
pipes behind the panel — with the 
‘American-Microsen’ System! 
Even with the controllers mounted 
so close, the installation is clean 
and easy to service. 











MANNING, 


MAXWELL 


M 


TRADE MARK 





‘AMERICAN-MICROSEN’ . . . the all-electronic 
system of miniature-type instruments that 
provides the ultimate in process control, prod- 
uct quality and total economy. 





‘INI JUOOW 3 
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G ET in the 


Transmission and Control System 





VERSATILE... 
INTERCHANGEABLE 


Take a look at this vertical scale 
indicator. It can have one or two 
separate pointers on a single scale 
and comes in multi-unit enclo- 
sures to take up the least possible 
space on the panel. 


Talk about a neat package — this 
slim manual valve operating sta- 
tion is it! It uses the same com- 
ponents as the controllers. You 
can be sure the ‘American-Micro- 
sen’ Electronic Transmission and 
Control System offers a whale of 
a lot in interchangeability. 


TRANSDUCERS... 
VALVE OPERATORS 


You can operate pneumatic dia- 
phragm valves with these trans- 
ducers — or you can use the self- 
contained electro-hydraulic valve 
operator and eliminate all air. 


The electro-pneumatic relay has 
a built-in booster to give a capac- 
ity of 8 cfm. That’s the highest 
of any! 

The ‘American-Microsen’ electro- 
hydraulic valve operator will 
stroke all valves up to 16 inch and 
larger. It delivers up to 3250 lbs. 
of thrust. No other in its price 
range compares with that! 








SEE 


OUR EXHIBIT AT THE 


ILS.A, 
SHOW 


Convince yourself ! See the ‘Amer- 
ican-Microsen’ Instruments at the 
ISA Instrument-Automation Con- 
ference and Exhibit. Visit Booths 
932-936-938-940 at the Cleveland 
Auditorium, Cleveland, Ohio — 
September 9th through 13th. 


If you can’t make the ISA Show, 
write for literature and ask a 
sales engineer from our nearby 
district office to call and explain 
the advantages of ‘American- 
Microsen’ Instruments for meas- 
urement, transmission and con- 
trol. You will not be obligated in 
any way. 











MAXWELL & MOORE, INC. 


INDUSTRIAL CONTROLS DIVISION 


Stratford, Connecticut 





MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 
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a major break-through in computer efficiency 


complete central 
operating control 
of analog computers 


Visit Our Exhibit 
BOOTH NOS 2421 & 2422 
WESCON SHOW 
San Francisco—Aug. 20-23 





with the new | °2[ 2/!\(g" 


Here in brief are the capabilities ofthis AAU TO.CONTROL SYSTEM 


new auto-control system. 


From typed command or punched tape Increases time computer is available for 
Set any scale factor or problem check pot under load. actual ru nning of problems. 
« Read out setting of any scale factor or problem 


check pot under load. « Read actval voltage of any Not a press agent's dream, nor an artist's conception, but an actual working 
pot under load. « Measure voltage at any amplifier 


or selected point in computer. * Put computer into system, this new REAC Auto-Control System is showing the way to new levels of 
any operating mode. analog computer efficiency. Used in conjunction with the REAC Problem Check, 
Time Scale Check and Voltage Scale Check Systems, it allows a problem 
Auto-cycle automatically reads out to be inserted and checked out in a fraction of the normal time. Problems can 


All amplifiers. + All integrators. « All scale factor be taken off and reinserted fast enough so that trouble-shooting of computer 
pots onto tape or hard copy. « All problem check pots 
onto tape or hard copy. « All amplifiers and all 
pots, as above. « Auto-set all pots to zero... and evaluation of results can be done while the machine is busy on another problem. 


in addition, the system permits automatic programming Multi-shift operation becomes really practical, too. 
of computer operation. 2 . 
The REAC Auto-Control System adds a completely new dimension to the analog 


computer technique. Write for complete details on what it can mean to you. 


problems, re-scaling of time and voltage parameters, and preliminary 





REEVES INSTRUMENT CORPORATION 


“A Subsidiary of Dynamics Corporation of America, 225 East 91st St., New York 28, New York 





REAC Analog ib. Precision co Precision Servo . 
Computers .— Floated Resolvers and Mechanical 


Gyros Phase Shifters Parts 
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all 


at 
once... 


th HONEYWELL ISICORDER® 


directly records six phenomena 


at frequencies from DC to 2,000 cps 


The versatile Visicorder will fit almost unlimited oscillograph applications where instantaneous monitoring and 
direct recording at high frequencies are needed. 


The Visicorder is the only oscillograph that records directly at frequencies up to 2,000 cps, and at sensitivities 
comparable to photographic-type oscillographs. No peaked amplifiers or other compensation of any kind are needed. 
The record requires no liquids, vapors, powder magazines or other processing materials. 


Deflection is six inches peak to peak, covering the full width of the 
chart. The D’Arsonval-movement mirror galvanometers, in your choice 
of natural frequencies will, of course, overlap their traces; they are 
not limited by adjacent channels. 


Let your nearest Honeywell Industrial Sales Engineer tell you more 
about how the Visicorder fits your application. Call him today. 


MINNEAPOLIS 
Honeywell [H 
HEILAND INSTRUMENTS 


5200 EAST EVANS AVENUE + DENVER 22, COLORADO 
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NEWS—continuep 
Now GENERAL ELECTRIC has received orders for two 


Static Switching Systems, one to be used by Inland Steel 
for a slabbing mill, the other by Southern Pine Lumber 


NO plate too small— wos Co. in the conversion of wood chips to pulpstack. 


GENERAL PRECISION LABORATORY, INC., has 
been awarded a contract for over $5,500,000 from Air 
Materiel Command, Wright-Patterson Air Force Base, 
for quantities of GPL-developed AN/APN-81 Radar 


Navagational Sets, parts, and associated equipment. 





AIRMATIC SYSTEMS has placed a trial installation 
of an automatic coin retriever at the Jay St., Brooklyn, 
subway station. 


FABRICOMETER, designed by Columbia University 
scientist, Associate Professor of Astronomy Lloyd Motz, 
is the textile industry’s first wrinkle-measuring instru- 
ment. 





Nuclear News 


Argonne National Lab reports development of a 
new type fuel potentially useful in nuclear power react- 


zg & & Ps 
SIZ@ limit : - ors; ceramic pellets of uraniathoria (UO. and THO.) 
. fuel constituents have been used in a “Borax”-series ex- 


perimental reactor and have shown advantages over 


On metallic fuel elements. 


Atomic International, Div. of North American 


e 
en ravill ; Aviation, achieved a sustained nuclear chain reaction in 
; . the “Sodium Reactor Experiment” (SRE), using neu- 


trons moderated with graphite, and liquid sodium as 
coolant. The SRE is one of the several different types of 
reactors in the AEC’s program to develop economical 
civilian power from nuclear energy. 





Applied Radiation Corp. (ARCO) recently opened 
its Western Service Irradiation Center for radiation proc- 


The new ENGRAVOGRAPH Model I-R essing studies by industrial and academic organizations 


takes up only 2 feet of bench space and on a rental basis. Its 10-million-electron-volt Mark 1-F2 
accelerator produces an electron beam equivalent to 


engraves anything from tiny nameplates 140,000 curies of radioactive cobalt-60, or about one-half 
to giant panels. Engraving chassis can be of the United States’ entire annual production. 


detached from base and placed directly on The Babcock & Wilcox Co. was commissioned by 
workpiece of any dimension. Smaller plates AEC as prime contractor in the development of a 22,000- 
can be easily clamped in a self-centering shaft-hp pressurized water reactor for a 20-knot pas- 
ey : senger-cargo vessel. 
workholder which is standard equipment. 

New sturdy pantograph construction; General Atomics, Div. of General Dynamics, has 
‘ received a 10-million dollar contract from the recently 
qa heavy duty cutter spindle; organized Texas Atomic Energy Research Foundation 
two - way depth to carry out a jointly sponsored research program in 
harnessing thermonuclear reactions for ultimate eco- 
; regulator. nomical energy production. It would lead to a practically 
>. unlimited energy source contained in the heavy hydrogen 

! js (deuterium) in the sea. 


° See demonstration at " . ss = 

b ‘ New foreign recipients of U S Research reactors or 
nuclear fuel elements under the “Atoms for Peace” pro- 
gram include West Germany (2), and Denmark. 


A one-day unclassified Conference on Reactor Safe- 


reer hermes ENGRAVING MACHINE CORP. ty will be held in New York, October 31, 1957. Write 
13-19 UNIVERSITY PLACE NEW YORK 3. N.Y to Atomic Industrial Forum, 3 E. 54th St., New York 22, 
N. Y., for information. 
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little valves 
cast big 
shadows 


Among Hoke’s achievements with 
small fluid control products is the 
standard A431 Packless Valve pic- 
tured. We hadn't designed it as such, 
but this valve is one of our contribu- 
tions in the field of atomic energy. 
Radiation Counter Labs utilizes this 
Hoke valve to introduce radioactive 
samples into their 4 pi Flow Counter. 
A little radiation goes a long way, 
and it takes a pretty hot instrument 
to count the number of atoms dis- 
integrating per second in a sample. 
Needless to say, leakage would be 
inexcusable — what with scattering, 
self-absorption, secondary radiation, 
inverted gamma rays and other scan- 
dalous goings-on making it rough for 
the atomic scientist. To prevent such 
problems, this valve is helium leak 
tested at the brass bellows seal and 
air tested at the seat (These are rou- 
tine tests performed on valves in stan- 
dard production). Helium seat tests 
are performed when high-pressure 
is a factor. 


There are many other manufacturers 
like RCL who consider Hoke valves 
with the same sense of reliability. 
Sometimes pressure is the important 
factor ...or precise control of flow 
...0Or even simply attractiveness of 
design. But whatever the application, 
producers of quality test and produc- 
tion equipment are cognizant of the 
craftsmanship in Hoke products; and 
the users of such equipment often 
look for Hoke valves as assurance of 
equipment dependability. 


Little valves do cast big shadows! 


See Hoke Valves at Booth 1316 
ISA Show, Cleveland Aud., Sept. 9-13 


>— 
aia 
© 


“ 


¢ 
4 


HOKE, INCORPORATED, FLUID CONTROL SPECIALISTS, 231-S. DEAN ST., ENGLEWOOD, N. J. 
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the Simplest 
Diaphragm Pressure $ witch 





WE BUILD IN WE DON’T USE 


EXTREME ACCURACY 
and DEPENDABILITY 


maintained during 
operating life due to 
direct acting design 





LINKAGES & BEARINGS 


which, as they wear, 
make the setting 


of the pressure switch 
SS drift. 


LIQUID’ SWITCHING 
ELEMENTS 


which make the switch 
difficult to mount and 
very critical to vibration. 





OPERATION 
IN ANY POSITION 


which saves the installation 
costs encountered in mount- 
ing a switch that uses liquid 
switching elements. 





> ACCORDION 
DIAPHRAGMS 


which make the 
pressure switch 
sensitive to vibration. 


IMMUNITY 
TO VIBRATION 


you can mount the switch 
directly on your vibrating 
or moving equipment. 








To get complete specifications and operating data ask for bulletins 420- 424 


BARKSDALE VALVES 


PRESSURE SWITCH DIVISION 
5125 Alcoa Avenue, Los Angeles 58, Californic 


e 22 
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Servosystems Laboratory Manual, 1957, Educational 
Services Dept., Servo Corporation of America, 2020 Jeri- 
cho Turnpike, New Hyde Park, N. Y., 32 p., $2.00. Man- 
ual provides an introduction to servomechanisms, feed- 
back control systems, etc.; furnishes framework for in- 
troductory lab course for industrial and school use; in- 
cludes seven basic experiments. 
Messen und Regeln in der Chemischen Technik, 
edited by J. Hengstenberg, B. Sturm and O. Winkler. 
1957. Springer- Verlag, Berlin. 1261 p. DM 146. 10 in. A 
comprehensive treatment with the collaboration of some 
thirty specialists in various fields. Includes the essential 
theory. A commendable feature is that the illustrations 
(1331 in number) are nearly all from line drawings 
rather than from photographs. 
Introduction to Chemistry, by Joseph C. Muhler, 
Charles C. Rohrer and Ernest E. Campaigne. 1957. Pren- 
tice-Hall, Englewood Cliffs, N. J. 452 p. $6.75. 914 in. 
Elementary course intended for students who will special- 
ize in biological work. 
Hygrometry, by H. Spencer-Gregory and E. Rourke. 
1957. Crosby Lockwood & Son, London S.W. 7, England. 
254 p. 365 net. 814 in. Presents a brief Matesic ‘al survey 
of the subject, and examines the theory of all types of 
instruments used in fields where measurement and con- 
trol of moisture are of importance. 
Fundamentals of Chromatography, by Harold 
Gomes Cassidy. 1957. Interscience Publishers, New York 
1, N. Y. 447 p. $9.75. 914 in. (Technique of Organic 
Chemistry, v. 10.) Written with the idea that “all chro- 
matographic phenomena have reasonable explanations 
which can be discovered,” and that “chromatography is 
based largely on dissymetry—on departure from ideal- 
ity.” Presents principles, with numerous examples of ap- 
plications. An appendix lists sources of equipment for 
work in chromatography. 
Digital Computer Programming, by D. D. McCrack- 
en. 1957. John Wiley & Sons, New York 16, N. Y. 253 p. 
$7.75. 914 in. Written for the reader who needs to know 
how problems are solved on a modern stored-program 
computer. Concerned primarily with principles rather 
than details of any specific machine. 
Automation; Its Purpose and Future, by Magnus 
Pyke. [1957.] Philosophical Library, New York 16, 
N. Y. 191 p. $10. 81% in. British book presenting (with 
minor inaccuracies) in popular style, the development of 
automation, and its application in various fields includ- 
ing chemistry, accounting, the petroleum industry, trans- 
portation, the food industries, guided missiles, and trans- 
lation. 
Analog Computer Techniques, by Clarence L. John- 
son, 1956. McGraw-Hill Book Co., New York 36, N. Y. 
264 p. $6. 914 in. A guide to electronic analog computers 
(or electronic differential analyzers). Deals in some de- 
tail with the use of diodes and differential relays in 
analog computation. Appendix has a few pages on dif- 
ferential equations, 
. Continued on page 1428 
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SYSTEMS 





UNIT 
INSTRUMENTS 


All Sanborn Preamplifiers and 
Recorders, as well as various other 
units, are available separately for 
specialized applications or use as 
“original equipment” in other appa- 
ratus. Instruments include the Model 
150-300/700 Wide Band _ Driver 
Amplifier and Power Supply, for use 
with low power galvanometer ele- 


ments, a ’scope and/or panel meter. 


“Visit Sanborn 


When equipped with suitable 150” 
preamplifier, this amplifier provides a 
portable indicator for strain, force, 
pressure, temperature, AC watts, 
audio level, etc. Other units include 
the Model 150-1900 Master Oscillator 
Power Amplifier: Model 150-3100 
Triplexer; Model 601 and 602 galva- 
nometers; Model 150-2900 Dual- 
Channel DC Amplifier. 


Booths 1318-1320 ISA Show, 


Cleveland, Ohio, September 9-13, 1957" 


ASIC “150” assemblies housed in either vertical 
mobile cabinets or separate portable cases are 
available in I-, 2-, 4-, 6- and 8-channel models. Each 
is equipped with driver amplifiers of current feedback 
design and regulated power supplies for each channel, 
and a recorder featuring nine extremely accurate paper 
speeds on 2- to 8-channel models, five on single channel 
units. Appropriate plug-in preamplifiers quickly and 
efficiently equip a basic assembly for recording virtually 
any 0-100 cps phenomena. 


new 6- and 8-channel analog readout systen 


In addition, complete Sanborn systems from 2- to 8-channels 
are available for recording analog computer outputs. These are 
equipped with dual-channel DC amplifiers, for single-ended or push- 
pull signals — input impedance 5 megohms each input lead to ground 
— drift less than 0.5 mm/hr. — frequency response down 2 db at 
60 cycles for all amplitudes to 4 cm peak to peak. Newest of the 
computer readout recorders are the 6- and 8-channel console systems 
(8-channel illustrated — “‘A’’ at left). The Model 183 Programmer 
in a Model 184 case (“B” at left) is optional for use with the 6- and 
8-channel consoles. The Programmer automatically turns on chart 
drive, feeds calibrated signals to all channels, reads computer DC 
levels, determines the length of record, and shuts off the paper drive. 


oscillographic 
recording 
equipment 


PREAMPLIFIERS 


A choice of twelve “150 Series” plug-in preamplifiers is now available, to equip 
systems for any of numerous recording problems. Improved control of input signals 
results from attenuator ratios of I, 2, 5, etc., and calibrated zero suppression on AC-DC, 
Carrier, and Low Level DC Coupling, Frequency Meter, and Chopper Stabilized DC 
models. Other “150"’ preamplifiers include: Servo Monitor, Log-Audio, AC Wattmeter, 
RMS Volt/Ammeter, 400 cycle Frequency Deviation, and Triplexer. 


Added to these three aspects of Sanborn Oscillographic Recording Equipment are the basic 
advantages of inkless recording in true rectangular coordinates, to provide accurate, easily 
interpreted records; high torque galvanometer (10 ma develops 200,000 dyne cm.); one percent 
linearity resulting from current feedback driver plifiers and high torque galvanometers 
(maximum error is % mm in middle 4 cm of chart, 2 mm across entire chart); controls for 
timing, manual and remote coding. 





Take advantage of the scope and flexibility of Sanborn equipment to answer your recording 
requirements, Sanborn engineers will be glad to provide further information and application 
assistance whenever you wish. Contact your local representative or write to the main office 


SANBORN COMPANY 


INDUSTRIAL DIVISION 
175 WYMAN ST. WALTHAM 54, MASS. 
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HAGEN 


PERCENT OF CYCLE 


MODEL 75 
Percent-O-Cycle 
TIMER 


SAVES SPACE, CUTS POWER LOSS 


Only 3-1/2” square at the face, 4-5/16” deep, 
the Hagen Percent-O-Cycle Timer is a worth- 
while substitute for power-wasting rheostats and 
variable voltage equipment on many applica- 
tions, Snap action contacts, operated by syn- 
chronous motor drive, permit this unit to handle 
loads up to 25 amps at 125 volts, 60 cycles. 
Current input into electrically heated furnaces, 
etc., may thus be efficiently controlled by turn- 
ing current on for whatever percent of the 
time cycle is required. 


REPEAT ACCURACY 1/10 OF 1% 


Easy to read dial makes it possible to set timer 
to 1/4% of desired setting. “ON” time ad- 
justable from 1-1/2% to 98-1/2% of total time 
cycle, Standard time cycles: 15, 30 and 60 sec- 
onds; 4, 15, 30, and 60 minutes; 2, 4, and 8 
hours. 


WIDE FIELD OF APPLICATIONS 


Stokers, Pumps, Blowers, Lubrication Systems, 
Dryers and Dehumidifiers are some of the other 
uses suggested by the Percent-O-Cycle Timer. 


Send for new HAGEN Bulletin 1360. 


Write Hagen Mfg. Co., Inc. Moline, Illinois, 
Dept. IA-857. 
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BOOKS —conrtinuep 


Research and Development in the Corporation. Its 
Meaning—Its Evaluation. American Institute of Man- 
agement, 125 E. 38 St., New York 16, N. Y. 93 pages, 
loose leaf, $12. Covers reasons, expenditures, budgeting, 
personnel, and other factors relating to private research. 
Reports that U. S. corporation support of research is less 
than either reported or needed. 


The Instrument Manual. Ed. 2, 1953. United Trade 
Press, London, E.C.4, England. 628 p. + 103 pages of 
advertising. £ 4 4s. 11 in. An extensive review of British 
instrumentation, Twenty chapters deal with instruments, 
measurement and control in specific fields, each chapter 
with a bibliography and a buyers’ guide. Also has chap- 
ters on organizations and publications interested in in- 
strumentation, and includes an alphabetical list of man- 
ufacturers and a list of accessories and components, ar- 
ranged by subjects. First edition was published in 1949. 





Electronic Data Processing Industry, by Arthur D. 
Little, Inc. [C1956.] White, Weld & Co., New York 5, 
N. Y. 87 p. 114 in. Discusses analog computers and 
their application to problems of engineering design; also 
digital computers with their greatest potential market in 
the business world. Deals with technological trends in the 
industry, lists manufacturers of computers, and includes 
a glossary. 


Blocking Oscillators, edited by Alexander Schure. 
(C1956.] John F. Rider, New York 13, N. Y. 64 p. un- 
bound. $1.25. 8% in. Mainly descriptive, divided about 
equally between operation and applications. 











DEVELCO 


SALT 
SPRAY 
FOG 
TEST 
CHAMBER 


To meet 
MIL-E-5272 
and others. 


TOP OPENING 
Write for FRONT OPENING 


Bulletin SS-55 WALK-IN 








<< 
DEVELOPMENT ENGINEERING 


COMPANY 
9 Cross Street e¢ Norwalk, Connecticut 


@ Manufacturers of Environmental Test Equipment 
Fungus Testing - Cold - Heat - Altitude - Humidity 
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new components from OlFI/MAl TE 


subminiature wire-type 








tantalum capacitors and 


variable transformer 





VARIABLE TRANSFORMER 
MODEL VTIR5 GREATER CAPACITANCE PER UNIT VOLUME 


The new Series TW Ohmite subminiature Tan-O-Mite® 
TANTALUM CAPACITORS are wire-type units that fea- 
ture greater capacitance per unit volume, lower leakage cur- 
rent and power factor, and small capacitance drop at 
extremely low temperatures as compared to other types of 
electrolytics. Ultrasmall for low-voltage DC transistorized 
electronic equipment, these new tantalum capacitors have 
high stability, — capacitance, long shelf life, and excellent 
performance under temperature extremes of —55°C to 
+85° C. They are available in six subminiature sizes: 0.1 to 
60 mfd. over-all capacitance range. 


INSULATED Case 


‘ t 
jo——_ 08 magne 2 
j | ¥ 
a as a | oes 


——{_ |” 7 ) {kee 9 O 
" . oad j 








UNINSULATED 
D (inches) L (inches) 


.075 (5/64) .156 (5/32) 
075 (5/64) -187 (3/16) 
.095 (3/32) 172 (11/64) 
.095 (3/32) .250 (1/4) 
.125 (1/8) .312 (5/16) 
.125 (1/8) .500 (1/2) 




















Smallest size is .075 (54) x .156(%2) inches; the largest is 

-125 (4%) x .500 (14) inches. Five stock sizes are available in 

a wide range of capacitances, voltages. Units insulated with 

a tough Mylar® plastic sleeve can be furnished. Write on 
MORE CAPACITY FOR EQUAL SIZE company letterhead for Bulletin 148B. 


The rating of 142 amperes represents a continuous rat- 
ing at any brush setting. This “bonus” in current capac- 


ity is the result of a unique core design by Ohmite. 

The new Ohmite VARIABLE TRANSFORMER 

model VTIR5 features: Long-wearing, nonoxidizing, 

rhodium-plated coil contact surface, a ceramic hub that | : 


mounts the contact arm, and provides 3000 VAC insu- 
lation between parts at line potential and shaft assem- 
bly; positive brush to center-lead connection because 
—_ pigtail ons: is bonded into solid copper-graphite 
ip ring. Input voltage is 120 V, 60 cycle; output volt- 
age is 0-120 V—0-132 V. Mounted pi 34°.32" bushing OHMITE MANUFACTURING COMPANY 
and nut. Write for Bulletin 151. 3615 Howard Street, Skokie, Illinois 
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MR. ENGINEERY... PROCESS CONTROL 
BURCESS re 


EXCLUSIVE WAFER CELL CONSTRUCTION Imperial Chemical Industries, Ltd. 


GIVES GREATEST SELECTION 
IN DRY BATTERIES “. ++ the only book that 


covers all general-purpose 
controllers of American, 


Whatever You British and French , 
led fa see — rae scmare ee 


control problem 


operation of closed-loop 
. ; modes of control 
& types available 
I Char Cloth, 134 + vi, illustrated, 3-page index. 




















































































































Wafer Cell con- Burgess will make 


struction produces || batteries to fit an 
A correct cell-size from 'Y2 volts on || application. $2 00 postpaid 
a 


for any capacity. 


BU RGESS Eatin INSTRUMENTS PUBLISHING COMPANY 


Hey 845 Ridge Ave., Pittsburgh 12, Penna. 


























Has The Widest 
Choice of Dry 
Batteries Ever 
Manufactured .. . 














The revolutionary 


SEE our NEW 
Wafer Cell offers a 

30% increase in bat- but already 
tery life at no increase 

in size. This exclusive : FAMOUS 
Burgess construction 
consists of a sandwich vss ASKANIA 
of manganese dioxide 
mix between two flat 

electrodes of zine and NIV 

carbon with spots of 
hot silver wax applied | 

to each exposed pole of VIBROGRAPH 
the cell, allowing per- Wafer Cell construction can 
fect electrical contacts meet any space, size and 
throughout and almost weight requirements. 


complete absence of And Other Vibration Measuring Instruments 
vibration. Cells are 


wrapped in Mylar film RESERVE BATTERIES at 
and packed in such the 12th Instrument-Automation Exhibit 


modern materials as 3m a 
aluminum for compact- ee in Cleveland, Sept. 9-15 


ness, eae rece AB ng avy tor yesrs. OTHER PRODUCTS: 

exceptional service life, Activated only —~—SpDEEnN BIEACI 

outstanding dependa- eee at Boe © SPEED MEASURING INSTRUMENTS 

bility. in water. No handling of e Pinte nono MEASURING 
. rat bal. dangerous electrolyte, no 

iit yt a eo spilling or leaking. Wider ° REFRACTOMETERS 

exact battery to fit | [range eter than ony other ¢ MELTING POINT TESTER 

seat ones tng * ape of belies. e PRECISION SPHEROMETER 

E57. BOOTH 205 

A PE IE 

, Wc... 


FREEPORT, ILLINOIS New York 38, N. Y. 
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New ASCO 3-Way 

Solenoid Valve assures 
MILLIONS OF 
TROUBLE-FREE OPERATIONS 


NO EQUAL IN SIMPLICITY! 





Simplicity is the secret of this remarkable, 

new 3-way diaphragm valve. 

It has only three operating parts. 

Compare this with the larger number of parts found 
in conventional 3-ways! That's one reason why the 
riew ASCO valve means trouble-free operation . . . 
substantial savings in maintenance costs 

... reduction in down-time losses. 


SIMPLICITY IN OPERATION 





Not only its construction but also its new operating principle 
is the essence of simplicity: solenoid piloting of two simple ie 
diaphragms. The EXTRA HEAVY FORGED BRASS BODY houses only three 
moving parts: Two diaphragms and a core. Corrosion pro- 
UP TO 400 CYCLES PER MINUTE tection is assured. All parts in contact with fluids or gases 


Exceptionally large flow capacity makes rapid recycling feasi- %° brass, stainless steel or Buna-N. 


ble . . . cylinders fill and vent rapidly ... valve operates up to 
400 cycles per minute over millions of strokes. 


CONVERTS IN 30 SECONDS 


Developed for dependable control of liquids and gases, the 
valve can be converted from normally open to normally closed 
or the reverse by simple rotation of the valve bonnet. 

This new valve is absolutely tight seating . . . no closely fitted 


parts or valve seat grinding required. Available now in 34” 
and 14” pipe sizes, both with full 5@” orifices, it can be mounted 
in any position. 

WRITE NOW for your copy of ASCO Bulletin 8316, or 


have the ASCO Engineer call. DEPENDABLE CONTROL 


See Us At The ISA Show Sept. 9-13 Booth #931 
Automatic Switch Co. e 52-F HANOVER ROAD «FLORHAM PARK, NEW JERSEY 
AUTOMATIC TRANSFER SWITCHES e e@ ELECTROMAGNETIC CONTROL 
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EXPLOSION-PROOF CASE is slightly larger than conventional case and has tamper-proof lock. Amplifier, optical 
bench power supply and zero calibration controls are all in readily accessible units on a single swing-out chassis. 


M-S-A*® LIRA Model 200 brings low-cost 


infrared analysis to process stream control 


Here’s an inexpensive deflection type infrared analyzer 
for automatic, continuous, high-speed, accurate analysis. 

The LIRA Analyzer Model 200 detects one compo- 
nent in a simple or complex mixture of gases or liquids. 
It’s ideal for controlling continuous or batch processes, 
for determining and controlling product quality, and for 
measuring toxic and combustible gases or vapors from 
a few parts per million to 100% of gas. 

Built-in facilities check the performance of each part 
of the system, electrically. Speed of response is 90% of 
final reading in five seconds. Noise level is less than 1% 


A 

















@ 
-A (LIRA) Infrared Analyzer D. M-S-A Gas Thermatron 
-A Hydrogen Sulphide Recorder E. M-S-A Oxygen Indicator 
-A Combustible Gas Analyzer F. M-S-A Water Vapor Recorder 


of full scale. Zero drift is less than 1% of full scale in 24 
hours. Accuracy is 1% of full scale. Warm-up time is 
30 minutes. 

Design simplicity and small, compact size make serv- 
ice and maintenance quick and easy on the new M-S-A 
LIRA Analyzer Model 200. Unitized construction makes 
all controls easily accessible. And for extreme sensitivity, 
stability and selectivity, the Model 100, incorporating 
the Null Balance principle, is also available. 

Write us for more detailed information on the M-S-A 
LIRA, or any of our other basic units. 


INSTRUMENT 
DIVISION 


MINE SAFETY APPLIANCES COMPANY 
Pittsburgh 8, Pennsylvania 


For more information circle 29 on inquiry card. 











New Plants 
and Mergers 


BOMAC LABS., INC., is building new million dollar 
plant on Route 128, which will double present capacity. 


CONSOLIDATED ELECTRODYNAMICS' Spectron Divi- 


sion has doubled its production capacity by purchasing 
the optical production and testing equipment of Testa 


Mfg. Co. 


PSP ENGINEERING CO. has moved to new plant in 
Maywood, Calif., tripling former anger. 





ROBERTSHAW-FULTON CONTROLS CO. has broken 


ground for new research center at Anaheim, Calif. 


BECKMAN INSTRUMENT, INC., announces formation of 
a new Systems Division with headquarters at Anaheim, 
Calif., which brings the number of Beckman’s California 


divisions to seven. 


P. R. MALLORY & CO. and RADIO MATERIALS CORP. 
announce agreement to merge interests while operating 
independently. 


AUTOMATIC TEMPERATURE CONTROL CO. will 
move to new plant located in King of Prussia, Pa., in 
August, and will assume the new name of Automatic Tim- 


WESTON ELECTRICAL INSTRUMENT CORP. announces ing & Controls, Inc. 


move of its Vamistor manufacturing division to new 
building in Union N. J. 


ASSEMBLY PRODUCTS is expanding its San Gorcinto 
plant at Desert Hot Springs. 


OHMITE MANUFACTURING CO. has started a 42,000 


sq-ft addition to existing plant in Skokie, III. 


COHU ELECTRONICS announces completion of expan- 
sion of Kin Tel Div. facilities at San Diego. 


YOU CAN PRODUCE SMALL INSTRUMENT PARTS 
WITH MORE 


ACCURACY - ECONOMY and SPEED 


ANTIQUE 


ARE YOUR 


wk. 


ae Een Mirerve® 
Ge) — (ee MACHINING 


METHODS? 


zevin, . TURRET 
LATHES 


A small precision turret lathe for second operations 
and production of instrument parts. Available in two 
collet capacities, 5/16” or 3/16”. The 6 position turret 
is self indexing and has hardened ways. Turret holes are 1/2” 
diameter. Turret travel 1-5/8”. The cross slide has a swivel side 
at one end and a rigid tool block at the other. Lever collet closer 
provides quick opening and closing. A variety of turret tools with 
1/2” shanks is available. 

Send for catalog M describing complete line of instrument 
lathes, micro-drilling equipment and accessories. 


INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 
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LOUIS LEVIN & SON, 
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MAGNETICS 








People 
IN THE NEWS 


Robert L. Rice 


Fischer & Porter 


FISCHER & PORTER announces promotion of Robert L. 
Rice to general sales manager, John Roback to engineer- 
ing manager, C. R. Lambert to operations manager, and 
Norbert Weber to assist. sales manager Data Reduction 
and Automation Div. 


CONSOLIDATED ELECTRODYNAMICS announces ap- 
pointment of Robert R. Mawson as sales manager of 
newly created transducer products, Wellard T. Homes as 
director of engineering, and Roy K. Stephens as director 
of manufacturing. 


MANNING MAXWELL & MOORE has appointed John 


F. Reed general manager, Consolidated Ashcroft Div. 


BECKMAN INSTRUMENTS announces appointment of 
Anthony M. Johnson to product line sales manager, Sys- 
tems Div., Robert J. Baumann to director of marketing, 
Scientific Instruments Div. 


John C. Milligan 
Kollmorgen 
Optical 


R. J. Baumann 


Beckman 
Instruments 


Robert Mawson 


Consolidated 
Electrodynamics 


KOLLMORGEN OPTICAL Corp. has named John C. 


Milligan vice-president in charge of sales. 


DAYSTROM INC. announces appointment of Manny 


Otis as systems engineer. 


JAMES G. BIDDLE CO. has appointed Philip E. Sellers 
sales manager to fill the post vacated by the retirement 
and death of Mr. Edward H. Wannemacher. 


THE BRISTOL CO. has promoted Walter E, Rufleth to 
manager of Telemetering Systems Applications, and Ken- 
neth R. Neale to manager of Electronic Products Ap- 
plications. 


BAILEY METER announces election of C. E. Sutherland 
to vice president, manufacturing; FE, O. Stern to treasurer 
and assist. secretary; and H. H. Gorrie to board of 
directors. 





Write for full details 


WEBSTER WHITCOMB 12” BED 
Center Height—5 CM, Collet Capacity—.1969” 


for Catalog. 
MODEL No. 750 — 22” BED 
Center Height — 7.50 CM, Collet Capacity — .315” 





ELECT LATHE — 18” BED 
Center Height—2.35"" (6 CM) 
Chuck Capacity—.004” to .315” 


If you have a problem... 


. « concerning small precision 
turning or milling, one of these 
lathes or the milling machine 
shown should solve it. Write 


MICROMILL 
2 Table Surfaces: 77%" x 
2%" — 12" x 2%" — Takes 
Magnus Collets. 


precision 
equipment 


MAGNUS LATHE — 12” BED 
Center Height — 5 CM 
Collet Capacity — .315” 


F. W. DERBYSHIRE, INC. 
157 HIGH STREET 


WALTHAM MASS. 
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AK een PPS AS Pd / LAE, fi 


When a circular chart recorder was used to monitor tem- 
perature regulation in CEC’s Chromatograph, the curve 

showed only slight temperature variations—even less than 

a guaranteed +'2°C. With the instrument’s temperature 

absolutely controlled, zero drift in the output signal becomes 

negligible—a fact very important to accurate measurements. 

This kind of precision is typical of the Type 26-201’s ability 

to maintain constant sample size, constant carrier flow rate, 

and constant temperature. Unlike other chromatographs, the 

26-201 uses no vacuum tubes. The heated sampling valve - EC 's 

eliminates both sample contamination and condensation. 

Sample volumes are consistently reproducible to better than ; H R O M ATO G RA PH 
+¥29%. These exclusive features make it practical to use ‘ ; ; 

: : : : bye Provides fast, accurate analysis of almost any mixture, 
peak height for analytical computations, thus simplifying including liquids with boiling points as high as 325°C. 
data reduction. Contact your nearby CEC field office for Operates with either adsorption, gas-liquid partition, or 
complete information, or write for Bulletin CEC 1831-X26. reaction columns. 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
For more information circle 33 on inquiry card 
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0.05% accuracy 


attainable with 


PORTABLE SECONDARY 
STANDARD 


Wiancko Engineering Company announces a new pressure standard for 
the calibration of pressure instruments, and for direct pressure measure- 
ments. The instrument is highly accurate, portable, compact, and covers 
all normal pressure ranges. 

Overall accuracy is +0.05 percent for full scale ranges of 5 psi to 2500 
psi, and +0.1 percent for ranges of 3000 psi to 10,000 psi. 

The light-weight unit, approximately 25 pounds, can be moved about 
conveniently, or it may be rack-mounted on fixed or mobile racks. 


THE SECONDARY STANDARD HAS THESE ADVANTAGES: 


2500 psi absolute and differential, and to 10,000 psi gage pressure. 
Only one secondary standard is necessary for any number of pres- 
sure heads. 


The output, easily displayed on a frequency counter, is also suitable 
for recording in digital form on standard digital printers. if 


\ 


Interchangeable pressure heads, covering ranges of from 5 psi to rs 





Li 
The unit consists of a special Wiancko pressure pickup, a precision => Aone 


FM oscillator, and an integral power supply. This secondary standard 
can, simply and easily, be adapted to measure other parameters such 
as force, acceleration, and displacement. 


Wiancko Engineering Company 
255 N. Halstead, Pasadena, California 
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wide range 
available 

for almost any 

type of use 


Rugged Edison RTD’s are now available in 48 
different types for use within indicating, recording, 
controlling and monitoring equipment. Adaptability 
of design and materials assures the construction of 
the best unit for each individual application. 

Edison RTD’s show marked advantages over conven- 
tional methods of resistance thermometry in any one 
of its many applications including: aircraft, missiles, 
missile fuels, pumps, motors, or anywhere temperature 
aaler Sam lM solstice) ito MolaleMuslolaliiola-t- Ml mel aolal-Ma Lal late PE Lal 7 
do not require signal amplification because they carry 
a potential of 1.5 volts sufficient to give an immediate 
indication on any type of instrumentation. For another, 


MODEL 235N90-35 
Designed for fast response and high resistance to the 
—— effects of rocket fuels used in guided 


SPECIFICATIONS: 

Stem-sensitive. 

Useable temperature range —70° to +200°C. 
Exponential time constant in agitated waterbath 0.8 
a Maximum hydrostatic pressure on stem: 750 
psi a 

Basic resistance at 0°C = 90 ohms. 

Hermetically sealed. 


MODEL 242P 

This Detector can be operated in _ steam or high 
temperature atmospheres up to 1300°F 

SPECIFICATIONS: 

Stem-sensitive. 


Useable temperature range —70° to +750°C. ; 
us hydrostatic pressure on stem: 300 psi at 
50°C. 


Basic resistance at 0°C = 100 ohms. 
Hermetically sealed. 


a 


MODEL 230N 

A general purpose Detector for temperature measure- 
ment and control in industrial processes. 
SPECIFICATIONS: 

Stem-sensitive. 

Basic resistance at 0°C = 120 ohms. 

Hermetically sealed. 


MODEL 166NC 

Element is concentrated in tip for sensitivity to sur- 
face temperatures in motor bearings, etc. 
SPECIFICATIONS: 

Tip-sensitive. 

Useable temperature range ot > Sere. 

Basic resistance at 0°C = 120 


fdolalticlalMneh am iat Mniale ial second be- 
bridge 


Taallid aldol 11-1 aii ialelaMmaalel 4) 


they give a time 


cause of their design (electrical type a 


response time ndustrial ther 


faalolaal-ti-1am olUllol Mi -taldolelali-1a-te| 


The accuracy of metal 
platinum RTD is the 
110 Gaol ate, 


manufacture 


RTD’s is so great that the 
Talictdalehitolalel Mm ticlalelelae Ml ol-3A2-1-18) 
+ 660 C. Edison RTD’s tested years after 
than + 05° from 


show less ed alolale l= 


il al-Mmolale Ilalo] Maeolil olaehifola) 


It will pay you to investigate the Seveniages of 


using Edison RTD’s in 
perature 


McORAW 
DISON 


Viol UL am 14-1 1-1 Mol ame olde) ole) 1-10) 


tem 
control work. Write for Brochure #3016 
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G8 PROCESS INSTRUMENTS 


New HP-30 Pyrometer provides +.5% accuracy, automatic 
lead length compensation, and features printed circuits 


cement @ eueer#l 


PRINTED CIRCUITS AND MINIATURE COMPONENTS 
mean a smaller pyrometer (new size: 7; inches x 8 
inches) and savings on valuable panel space. 


AUTOMATIC LEAD LENGTH COMPENSATION up to 25 
ohms in low ranges and 90 ohms in higher ranges is an 
exclusive feature on the new HP-30 Pyrometer. 


+.5% ACCURACY AND .1% TO .5% SENSITIVITY 
MAINTAIN THE HIGH ACCURACY and close sensitivity 
associated with General Electric pyrometers. 


NEW INTERCHANGEABLE CONTROL FORMS, including 
the all-electronic time-proportioning control, allow 
maximum flexibility. 


HE Recorder-Controller gives +.25% accuracy, continuous 
standardization, has widest ambient operating range 


CONTINUOUS STANDARDIZATION provides an un- 
changing reference for close control and lower mainte- 
nance, through the elimination of dry cell, standard 
cell, and conventional standardizing circuit. 


HIGHER ACCURACY REFERENCE JUNCTION provides 
measurement accuracy unaffected by changing ambient 
temperatures. 


REMOTE TRANSMISSION of signal from recorder is 
available at no additional cost. 


WIDEST AMBIENT OPERATING RANGE from 0 to 125 F. 





ALSO AVAILABLE are a-c bridge recorders and multi-point 
precision indicators, pneumatic or electric control, electric 
programming control and sensing devices for measuring 
temperature, pH (acidity), power, speed, and other variables 
for continuous process industries. 





FOR FURTHER INFORMATION, write to Section 587-10, 
General Electric Co., Schenectady 5, N. Y. for your free copies 
of bulletin GEC-1377 (HE RECORDER-CONTROLLER) 
and bulletin GEC-1449 (HP-30 PYROMETER). Or you can 
contact your nearest General Electric Apparatus Sales Office. 








GENERAL @@ ELECTRIC 
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ELECTRONICS 
AVIONICS 











AMP INCORPORATED 


Visit us at the 
. sy Pp WESCON SHOW 
_— Aug. 20-23, 1957 
Booth Nos. 2319-2320. 
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You Can 
Count On... 
to Pay Off! 


It’s the *Original Equipment idea . . . which simply 
means that, when you’re figuring on electrical or 
mechanical counters in any new product, it pays to 
design them in, when you begin. 


For then Veeder-Root quite likely can save you time and Series 1205 _ — p 
money by adapting or modifying a standard counter to Reset Magnetic Counter i 
your needs, instead of a special which you might specify on 

your own. This solves the counter problem . . . and saves 

you time in engineering, purchasing and assembly. 


What’s more, you give your product new sales-advantages: 

Direct-reading digits, instead of hard-to-read dials and 

verniers . . . instant remote indication if needed . . . 

up-to-the-minute performance records that serve 

as a basis for production-Countrol, and as proof : 

of your performance guarantee. So don’t let p VW d Fe t 

counters take a back seat in your new-product e e e f= © © 

plans. Design them in, a ee: ae INCORPORATED 

it pays in many ways. Do you have the Hartford, Conn. « Greenville, S.C.» Chicago « New York 

newest Veeder-Root Catalog? Write ~ los Angeles ¢ San Francisco ¢ Montreal 
Offices and Agents in Principal Cities 


Series 1380 
Box-Type Counter (Ratchet, 4-bank Counter for 
Revolution, or Geared) Radio Transmission Equipment 360-degree Bearing Counter 
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N E\W | direct tank-mounted 


LIQUID LEVEL 
TRANSMITTER 


with DIRECT 
3-15 psi 
air output signal 


IDEAL FOR: Viscous or 
corrosive fluids, slurries, 
and solids-in-suspension, 
as well as “easy-to- 
measure” fluids. 


Now you can measure the level of 
“difficult’’ or easy-to-measure fluids 
— economically, without the compli- 
cation of floats or bubble tubes, and 
with sustained high accuracy over 
the entire range span. 

Flange-mounted directly to the side 
of an open or closed tank, the Type 
13FA Transmitter eliminates piping 
and purging. Its stainless steel dia- 
phragm capsule senses level changes 
instantly. Conventional tubing leads 
its output air signal directly to stand- 
ard 3-15 psi receiver-recorders and 
controllers without need for inter- 
mediate signal converters. 

The 13FA provides an accurate, 
trouble-free solution for level meas- 
urement problems. Write for detailed 

‘ E : information, or ask your nearby Fox- 
This sensing diaphragm capsule boro Field Engineer to explain its 
flange-mounts directly on side of tank. a > ae 
All wetted parts of Type 316 stain- application to your specific process. 
less steel, with optional plastic coat- The Foxboro Company, 468 Nepon- 
ing for further corrosion protection. set Ave., Foxboro, Mass., U.S.A. 





FOXBORO 


REG. U.S. PAT. OFF. 


LIQUID LEVEL TRANSMITTERS 
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NEW 
PERFORMANCE 








| h/t | N A 
= SS —\ W AY VV \ 
|} y i 
y 
601 
602 
MAXIMUM NUMBER Model 601—36 Channels WRITING SPEED Above 30,000 inches per second 
OF CHANNELS Model 602—50 Channels OPTICAL ARM 11 inches 
RECORD WIDTH Model 601— 7 inches POWER REQUIREMENTS 110 volts—60 cps 
Model 602— 12 inches TIMING LINES 0.01 and/or 0.10 second intervals 
Model 602— 200 feet Model 602-1116" x 16' 316" x 2412" 
RECORD SPEED RANGE 0.0812 to 129.9 inches per second WEIGHT Model 601— 90 pounds 
FREQUENCY dc to above 3,000 cps Model 602—130 pounds 
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i ©) oe cool Marlon molmialcolsuleliieys 


'* Uses standard 102 Galvanometers 


Provides timing lines, record numbering and many other advancements 


* 30,000 inches per second writing speed with excellent legibility dc to above 3,000 cps 


* 


Seven inch or twelve inch records 


~ dae celal sigetealtla-¥m7.¥,024: Paley. 


P.O. BOX 7186 TULSA, OKLAHOMA 
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Alumalife® Case 


1000 


10 16 SUBD 


Phenol Case 

FOR PROMPT ASSISTANCE 
in selecting the right Ash- 
croft Duragauges for your 
specific needs, depend on 
the experience of your 
Industrial Supply Distrib- 
utor. He is as close as your 
telephone. 


Why do 
ASHCROFT 
DURAGAUGE 


increase 
service life? 


Duragauge casings add extra-long service life 
to Duragauges because they’re available in three 
different materials: you can choose the case- 
material that stands up best in your application. 
You have a choice of Alumalife® — a special 
aluminum alloy; Cast Iron, rugged and durable; 
and Phenol, a tough, rigid plastic. 

Duragauge casings are dust and moistureproof. 
Chrome-plated, die-cast retaining rings keep 
the dial cover glass tightly in position and 
prevent the entrance of dirt or harmful fumes. 
Depending upon material, casings are Bonderized 
and the ring is Anodized and dichromate sealed 
for protection from corrosion. 


For added protection, there is the Maxisafe 
Duragauge casing with a solid front — a special 
design for maximum safety and ease of 
maintenance. Duragauges are easy to service 
since Duragauge casings are constructed so that 
the entire system — socket, tube, tip, movement, 
dial and pointer—can easily be removed as a unit. 


Lifetime Duragauge cases are available for 
numerous dial sizes. You have a choice of 
Bourdon tube materials, a wide range of 
pressures, and a movement made completely of 
stainless steel or stainless steel with nylon 
bearings and pinion gear. 

Whatever case material and gauge system is 
best for your needs, you can rely on the Ashcroft 
Duragauge for highest sustained accuracy 

and long service life. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


ASHCROFT ¢.AWwc. LS 


MaKwelt A product of MANNING, MAXWELL & MOORE, INC. stratrorD, CONNECTICUT 


MANNING 


‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. 


= 
Iv MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and 


Inglewood, Calif. ‘“SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING 


SPECIALTIES, Muskegon, Mich. 


For more information circle 41 on inquiry card. 
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Why DYNALOG ‘design is out front 
of all electronic potentiometers... 


IT’S THE 
MAINTENANCE 
MAN’S 
DREAM! 


Yes, you can actually eliminate the continual inspec- 

tion and maintenance usually required by balanc- 

Advance features to improve control ing-type process control instruments! DYNALOG 

of temperature, pressure, flow... Electronic Instruments provide uninterrupted 

evaluation of many process variables. . . sustained 

2, No dry cell—no standardizing high accuracy. DYNALOGS are inherently free from 

3. No high-speed moving parts “drift” or mechanical problems... have no dry cells 

4. No slidewire or galvanometer to standardize or replace .. . require no lubrication 

5. Stepless, continuous balancing or alignment. They’re dustproof, vibration-proof, 
6. Adaptable to narrow spans foolproof. 

This troublefree performance is a direct result of 
the unique DYNALOG Design. No troublesome slide- 
wire and balancing motor... just a simple, variable 
radio-type capacitor and positive magnetic drive. 
The friction-free system responds instantly... 


gives unmatched smoothness of balancing ... years 
of faultless service. DYNALOG Instruments are used 
with any primary element — resistance, voltage, 


REG. U.S. PAT. OFF. capacity, inductive — wherever there’s a precise 


DYN A LOG control or recording job to be done. For the com- 


mage plete story, write for Bulletin 20-10. The Foxboro 
ELECTRONIC(o INSTRUMENTS Company, 468 Norfolk St., Foxboro, Mass., U.S.A. 
*Reg. U.S. Pat. Off. 


1. No periodic maintenance 


For more information circle 42 on inquiry card. 
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NOW ...with one unit— 





You can standardize both AC and DC instruments 
with General Electric’s Standardization Console 


THE MOST COMPLETE SINGLE 
FACILITY AVAILABLE—General Elec- 
tric’s instrument standardization console 

provides regulated power supplies for 
high-accuracy standardization, or cali- 
bration, of practically all types of a-c 
and d-c measuring instruments. 


COMPLETELY SELF-CONTAINED, the 
General Electric console offers fast...easy 
...economical standardization, particular- 
ly where rigid accuracy and periodic 
checks are required...helps reduce down- 
time losses and expense in standardizing 
working instruments, or dismantling, 
packing, and shipping instruments to an 
outside source for standardization...and 
minimizes instrument inventory needed 
for emergency replacements and pur- 
chased standardizing service. 


EASY-TO-OPERATE console features 
simplified job-centered controls for rapid 
standardization by non-skilled workers... 
and provides safety features that make 
it virtually impossible to damage the in- 
struments ‘‘on test,’’ the standards, or 
the console. 


EXTREMELY ACCURATE MEASURE- 
MENTS... both a-c and d-c... console 
d-c measurements are accurate to 0.01 
per cent; a-c measurements to 0.05 per 
cent, depending on reference standards 
used. You can select the accuracy class 
best suited to your needs. 


HIGHLY VERSATILE, the general-pur- 
pose console permits use of the “transfer 
standards” method for greatest accuracy 
and the ‘“‘comparison’”’ method for gen- 


eral standardization work...specific pro- 
cedures can be set up to meet your par- 
ticular objectives or requirements. 


POWER SOURCE STABILITY and con- 
trol resolution are designed to vary rigid 
limits. Regulated power is supplied in 
the audio-frequency range of 50 to 3000 
cycles per second...both a-c and d-c cur- 
rent and voltage supplies are provided 
in conventional separate bus facilities 
up to 150 amperes, 750 volts. Single 
power input-115 volts, 60 cycles, 30 
amperes. 


FOR FURTHER INFORMATION, write: 
Section 585-70, General Electric Com- 
pany, Schenectady 5, N.Y., or call your 
nearest General Electric Apparatus Sales 


Office. 


THE STANDARDIZATION CONSOLE WILL BE DISPLAYED AT THE WESCON SHOW, SAN FRANCISCO, AUG. 20-23. 


GENERAL @@ ELECTRIC 


For more information circle 225 on inquiry card. 
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HOLLENDEN 





The free Swagelok Shuttle Bus Service will operate during conference and 
exhibit hours between hotels in downtown Cleveland and the Public Auditorium. 


Departure times and boarding locations will be displayed in your hotel lobby. 


- 
- 


CRAWFORD FITTING COMPANY - 884 East 140th Street, Cleveland 10, Ohio 
For more information circle #3 on inquiry card. 
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If measuring were impossible, 
you'd be 
guessing, wishing, g betting... 


. and no matter how confident you were, it would never be good enough ; ; 3 
because process plant systems engineering requires measuring, all the way from 


indicating to data logging. 


... and measuring is our backbone. Bailey Meter can offer you over 40 years of 
experience in design and application. And now this experience in measurements 


has perfected a complete line of process plant instrumentation. 


Indicators and recorders, controlling instruments, performance monitors, data 
logging equipment —a complete line of electric and pneumatic equipment for whole 
or partial control and information systems, for partial or complete process plant 
performance. 

Your system will have building block flexibility with Bailey equipment. You can 
add to it as you feel the need, because Bailey uses standardized, compatible com- 
ponents. Our complete line gives you one-source buying . . . one responsibility ... 
fast service . . . competent field assistance on one instrument or on a complete 


systems engineering job. 


Call our nearest office or write for information today. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1041 IVANHOE ROAD «+ CLEVELAND 10, OHIO 


In Canada— Balley Meter Company Limited, Montreal 


A complete line of Bailey equipment 
will be exhibited at the 1.S.A. Show 


For more information circle 44 on inquiry card. 
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Are you sure you 





. 


Only one simple service 
adjustment — puts control 
system in exact calibration. 


Convenient built-in four- 
position transfer station 
— external station also 
available. 


MADE IN MODELS FOR THESE CONTROL MODES: 


1. Fixed narrow band (on-off). 
2. Proportional—to 100% and to 30%. 
3. Reset with wide band—rates 0.1 to 10 or 1 to 300 re- 
peats per minute. Proportional band to 400%. 
4. Derivative (rate)—Derivative time 0.2 to 20 min., plus 
ee 
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Reset action stops —exclu- 





Positive zero derivative 
setting — another exclusive 
Bristol feature. Saves hours 
of initial adjustment time 
for difficult processes. 


zero derivative setting. 


5. Reset plus derivative—proportional band, reset rate and 
derivative time as shown above. 
WILL HANDLE THESE CONTROL PROBLEMS: 
1. Cascaded control 4, Time-program control 
2. Selective control 5. Pneumatic transmission. 
3. Ratio control 
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AUTOMATIC CONTROLLING, 





are getting the best in 
pneumatic controllers? 


Before you buy another controller check these — 


advantages of the new Bristol Series 500 
Free-Vane’ Pneumatic Controller 


FINEST MEASURING ELEMENTS 

Bristol Series 500 Pneumatic Controllers are 
equipped with precision Bristol measuring ele- 
ments—the widest selection of high-quality meas- 
uring elements available with any line of control 
instruments. You'll find models for control of : 
temperature, pressure, vacuum, draft, absolute 
pressure, liquid level, flow, humidity, density, pH, 
and a large number of other variables measur- 
able with electronic potentiometers and bridges. 

The sustained, predictable performance of 
Bristol measuring elements is one reason- why 
you'll find more Bristol recording pressure gauges 
in use than all other makes combined. The new, 
completely linear Bristol Dual-Filled Vapor Pres- 
sure Measuring Element used in Series 500 Ther- 
mometer Controllers is the first really big advance 
in this field of measurement in 25 years. The 
Bristol Absolute Pressure Element, available in 
ranges as low as 0-6 mm of mercury absolute, also 
leads in its particular field. These are just a few of 
many examples of Bristol leadership in the devel- 
opment and improvement of measuring elements. 


ADVANCED CONTROL SYSTEM FEATURES 

Many features found on no other pneumatic 
controller assure better control with the Bristol 
Series 500: Reset action stops on reset models pre- 
vent loss of control due to prolonged deviation 
from set point; true zero derivative setting (on 
derivative models) can save hours of initial ad- 
justment time; easy shift to wider proportional 
band (% to 200% or 1 to 400% on wide band 
models) without recalibration. 

BEST MAINTENANCE RECORD 

One simple adjustment puts a Series 500 con- 
troller in exact calibration. 

Basic simplicity, accurate design, closely held 
manufacturing tolerances make this single adjust- 


For more information 


Come and see us at the |.S.A. Show in booths 918 thru 930. 


BRISTOL TRAIL-BLAZERS IN PROCESS AUTOMATION 


RECORDING AND TELEMETERING INSTRUMENTS 


circle 45 on inquiry card. 
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Bristol Series 500 Controllers on the job in ne 
essing plant. Absolute pressure, steam flow, and liquid 
levels are variables controlled here. 






ment all that’s necessary—even after complete dis- 
assembly and reassembly with replacement parts. 

This practically “built-in” calibration is typical 
of the foresight and engineering planning that 
make the Series 500 the easiest pneumatic control 
system on the market to service. Cut-and-try meth- 
ods are eliminated. No special maintenance skills 
are required. All parts are completely interchange- 
able. The result: a truly superlative maintenance 
record in thousands of industrial plants. 


NATION-WIDE SERVICE 

Series 500 Controllers are backed up by the 
kind of service a quality product requires. The 
facilities of the main factory, four strategically- 
located branch factories, and factory-trained serv- 
ice engineers operating out of 44 principal cities 
across the United States and Canada are on call 
whenever and wherever needed to help you get 
the most out of your Bristol Pneumatic Controllers. 

GET COMPLETE INFORMATION 

... on the Bristol Series 500 Pneumatic Controller 
before you buy another instrument! Fully de- 
scribed in Bulletin A130. Write : The Bristol Com- 


pany, 113 Bristol] Road, Waterbury 20, Conn. 6.76 
*T.M. Reg. U. S. Pat. Off. 
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FISHER 
ELECTRO- 


Recent trends toward electrical control loops have created a 
need for final control elements capable of utilizing their greater 
sensitivity and speed. Fisher Electro-Hydraulic Operators are 
self-contained, electrically operated valve actuators, ideal for 
use in such control loops. They produce high performance 
without the use of electronic amplification, utilizing only a 
simple DC electrical circuit to control the hydraulic pilot. The 
pilot systems incorporate no close fitting parts, but use simple 
nozzle-flapper combinations to control hydraulic pressure. 


Two sizes are available. To handle the most demanding control 
jobs Type 350 has a maximum stem thrust of 2000 pounds and 
is available for use on valve sizes 12” to 16” with strokes from 
14” to 3”. Type 340 is designed for the average control job. 
It has a maximum stem thrust of 600 pounds and is available 
for use on valve sizes 4” to 4” with strokes from 7/16” 
to 112”. 


Rugged, simple design plus accurate, dependable performance, 
make the FISHER Electro-Hydraulic Operators the outstand- 
ing electric final control elements available. 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND 








FISHER GOVERNOR COMPANY 


For more information circle 46 on inquiry card. 
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L/QUID LEVEL CONTROL 


TYPE 340 
@ Adaptable to all DC output 
signals 


@ Requires only zero and travel 
adjustment (both readily ac- 
cessible ) 


@ Stroking range from 7/16” 


to 1 
e@ Stroking speed 0.1”/sec. 


@ Resolution sensitivity—0.2% 
of input range 


e@ Maximum stem thrust 600 
pounds 


@ Operates on simple DC—no 
electronic amplification 


@ Valve sizes from 14” to 4” 





For more information circle 46 on inquiry card. 


HYDRAULIC OPERATORS 


TYPE 350 
e@ Adaptable to all DC output 
signals 
@ Requires only zero and travel 
adjustment (both readily ac- 
cessible ) 
e@ Stroking range from 12” to 


77 / 


Stroking speed 0.37”/sec. 


@ Resolution sensitivity—Better 
than 0.05% of input range 


Maximum stem thrust 2000 
pounds 


@ Operates on simple DC—no 
electronic amplification 


Valve sizes from 14” to 16” 


FISHER: 


Marshalitown, lowa / Woodstock, Ontario 






S/NCE 7880 
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Outstanding Accuracy 


PALMER 


DIAL THERMOMETER 


Check these functional features 


Direct-drive Bourdon Coil with 
a filled system for longer 


lasting accuracy. 


Stem can be placed at any desired 
angle and case can be rotated 
to most readable position. 


External calibration for zero setting. 


Unaffected by stem alignment. 


Accurate to one scale division. 


No sticking at any temperature. 


Non-corrosive case. 


Write for Free Bulletin 
1035 for complete 
description and prices. 


| THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2515 Norwood Ave., Cincinnati 12, O. 


For more information circle 47 on inquiry card. 
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CASE YOUR PRODUCT 
.«» PROTECT YOUR SALE 


G & K style-tanned case leathers are both deco- leather case. G & K will design and fabricate cases 
rative and protective. These luxurious leathers add _in any shape or size . . . offer unlimited color styl- 
merchandising appeal to your products and pro- ing in addition. 
tect delicate instruments against damage. For protection, safety and beauty . . . specify 

Wherever your customer carries your product, G&K... the world’s largest manufacturer of in- 
the mark of quality is evidenced by a tailored _—_ dustrial leather products. 


fe]. 7 yee), | 


AND 


KNIGHT Z 


For more information circle 48 on inquiry card. 
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Mechanical i 


ruments 


TEMPERATURE 
PRESSURE | Si 
VACUUM |= 
HUMIDITY 


LIQUID LEVEL ' 
PNEUMATIC RECEIVING Szesseeecs 


TEMPERATURE AND/OR PRESSURE... 
1 to 4 pens. Multi-pen instruments allow each 
pen the full range of the chart — or limit each 
pen to its own zone — as desired. Each system 


types of data, 


Yellow. Supplied 


Looking for the right mechanical instrument? 
No need to compromise in any particular! You'll 
find exactly what you need within the complete 
WESTON line . . . one that will fill your require- 
ments efficiently, and most economically. And 
you'll get the advanced design, rugged construc- 
tion, and the dependability that have kept 


Weston the leader in precise instrumentation for 
close to three quarters of a century. For com- 
plete information on any of these mechanical 
instruments, contact the Weston representative 
in your vicinity, or write, Weston Electrical 
Instrument Corp., 617 Frelinghuysen Avenue, 
Newark 5, N. J. 


For more information circle 49 on inquiry card. 
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TIME CONTROLLERS... 
temperature or pressure 
Standard instrument which can be ad- 
justed to provide different rates of rise, 
and durations of the hold period. Hold- 
ing temperature or pressure can be 
changed to any point within the range 

of the instrument. 


Catalog M-2-C gives 
complete data on all 
Weston Mechanical 
Instruments. Write for 
copy to-day. 
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is used by 
ako] oma Teo} fo] am Ofolaalol-lah ar) 
rNigeig-\i am tale lial-me Ol al-ylela 


Nida dohamm deta 4-sarolateMmiiltty' (-maatelalthaelaitla-1a; 
are today concerned with greater 
Yaoi] colale-Maelale ME alal-1 am oX-) ace) auilelalad- Mohan ial-T1 i 


lida Reha mmekS<-1u1l oli -S Mel aloml ole] ars 


Bishop Tubing meets these rigid requirements 
fore Keollatimmaol aces tiolaMmalie lami] ol-1ael lato 

aS Ib} Relate mn comedy aio Koh slolavinal eo) dehile) ahs ia-139 

lato Mi slole Sx tom iitohmutottmelladcohamulolalthcolaitia-Ta5 
are today using Bishop Tubing as set 

forth in the ASM, ASTM, MIL-T and 
AN-WW.-T specifications. 


You, too, can specify Bishop Tubing on 
your next order. 


Manufacturers of: Seamless and Welded 
and Drawn Stainless Steel Tubing 

(0]0}; eae (oN Mn ©) B) FAV -Yaalol alice] An Gol oi tol a2 
Hypodermic and Aircraft Grade. Nickel 
and Nickel Alloy Tubing (up to .625'' OD) 
Tubular Fabricated Parts, Glass-to-Metal 
SY-Yol fare MY Uifoh avin Gl loKo MAAC ico] ar" 

Composite Wires, Platinum Group Metals 
and Chemicals. Catalogs on Request 


STAINLESS STEEL PRODUCTS DIVISION 


J. BISHOP & CO. mm = 


Malvern, Pennsylvania Malvern 3100 


Visit our Booth #1106—12th Annual Instrument-Automation Conference in Cleveland, Sept. 9-13, 1957 
For more information circle 50 on inquiry card 
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MEASURE MOVING WEIGHT 
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WEIGH BY CRANE OR HOIST 
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MEASURE THRUST 





SR-4° LOAD CELLS OFFER YOU 
NEW ACCURACY—EASE—ECONOMY IN ALL INDUSTRIAL 
WEIGHING AND PROCESSING 


Baldwin SR-4 Load Cells end the costly task of 
moving loads to and from a weighing unit. Now 
weigh right in process! Compact Baldwin trans- 
ducers will measure any tension or compression 
force—shaft or jet engine thrust—cable tension; 
determine center of gravity, weight and balance. 
The applications are virtually unlimited. Weigh 
loads at rest or in motion. Measurements are accu- 
rate to better than +1/4%; repeatability is better 
than +1/10%. 


BAUDWVIN : LIMA: 


Waltham, Mass. 
\ 





BHlectronics & Instrumentation Division 


Standard Baldwin SR-4 Load Cells range in capac- 
ity from 50 to 200,000 Ib. The varying electrical 
signal from the SR-4 Bonded Wire Strain Gage, 
basic component of the load cell, can be fed to a 
wide variety of Baldwin recording or computing 
equipment. 


Whatever your weighing problem, a B-L-H repre- 
sentative can help you. For more information, 
write today for your free copy of Bulletin 4301 on 
SR-4 Load Cells. 


HAMILTON nN 
A BLO 


ae 


SR-4®9 strain gages * Transducers * Testing machines 
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Add new values 
to your new products 


...With 


Designing dry cell powered products . . . transistor 
radios, “cordless” clocks, alarm systems, portable 
instruments. 


Give them new values in performance, convenience 
and miniaturization, by designing around Mallory 
Mercury Batteries. This unique energy source, 
pioneered and perfected by Mallory, offers you 
properties never before possible. 


Long life . . . several times that of conventional bat- 
teries ... reduces need for replacement, provides 
unequalled dependability, gives low hourly cost. 


Constant discharge gives ‘‘fade-free’’ performance, is 


Parts distributors in all major cities stock Mallory 
standard components for your convenience. 


Serving Industry with These Products: 


Mallory Mercury Batteries 


ideal for use with transistors. Precise voltage is 
useful as a reference source in instrument and 
bias cell circuits. 

Miniature size . . . a lot of energy ina little space... 
has made it possible to shrink the size of equip- 
ment with self contained power to new standards 
of compactness. 

Ruggedness... Mallory Mercury Batteries can 
withstand extreme temperature and humidity, for 
military or severe commercial service. 

A complete range of ratings and sizes is available. 
Write to Mallory for data, and for a consultation on 
your own battery requirements. 


Expect more...get more from 








Electromechanical — Resistors * Switches * Tuning Devices © Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts * Special Metals * Welding Materials a 
MALLORY & CO. Inc., INDIANA 


For more information circle 52 on inquiry card. 
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the New DATEX 
PRESSURE 
SCANNER* 


Multiple 
Pressures with 
ONE TRANSDUCER 


Designed to pneumatically switch a num- 
ber of pressure sources into a single out- 
put port, the SP-101 Pressure Scanner 
introduces entirely new concepts into the 
field of pressure instrumentation. By pro- 
viding an economical means of measuring 
a multitude of pressures, this device will 
accelerate the growth of automatic pres- 
sure recording in fields where it was 
heretofore economically unfeasible. Addi- 
tionally, the pressure scanner not only 
reduces the number of transducers re- 
quired for multiple pressure measure- 
ment but can be used to increase accuracy 
of measurement with presently available 
components. This is done by automati- 
cally introducing calibration and/or zero pressures during each recording 
cycle, permitting calculation of exact transducer response; and thus 
enabling greater measurement accuracy. Also, since the transducer is 
vented to atmosphere between pressure ports, hysteresis effects are mini- 
mized, contributing to greater measurement accuracy. 


Basically, the SP-101 consists of a stator having 12 input ports, and a 
rotor that connects any one of the twelve input ports to an output port. 
The rotor is rotated to a desired position by a unidirectional high-torque 
motor, whose operation is controlled by means of a positive positioning 
arrangement. A relay circuit is incorporated in the unit to provide dy- 
namic braking in order to stop the motor in a position where the rotor 
and stator ports are in coincidence. 

The SP-101 Pressure Scanner can be used in applications that require 
the measurement of 12 pressures, all within the same transducer range. 
The unit can be externally programmed to switch pressures in any 
sequence desired, or it can be operated by means of a manual switch to 
select pressures to be measured. 


MODEL SP-101 
PRICE $395.00 


TYPICAL 
SYSTEM 
USING ONE 
TRANSDUCER 


$P-101 ELECTRICAL 
PRESSURE ‘ OUTPUT 


SCANNER 


PRESSURES 


“MANUFACTURED 
UNDER LICENSE FROM 
UNITED AIRCRAFT CORP 


TOTAL 60 PRESSURES 


Typical Datex Digital Data Recording System 


G.M.GIANNINI & CO.,INC. 918 EAST GREEN STREET * PASADENA, CALIFORNIA 


For more information circle 53 on inquiry card. 


POINT 
CALIBRATE CONTROL 
xpucen 


> IDENTIFICATION 


mucee 
SPECIFICATIONS 
FLUIDS: 
Air and non-corrosive dry gases 
uM PRESSURES: 
posobbte From 0.1 psia to 350 psig 


Cmassis 
POWER: 
TPtweiren 50 watts, 115V a-c, 60 cycle 


roucte CONNECTIONS: 
Input and Output-¥%e” NPT 


POSITIONS: 12 


Designed for 
bulkhead mounting. 


mruT SELF BALANCING 


mecen SCAMMER POTENTIONETER 


ComTROL 
| PROGRAMMER 
roucen ( 


for Recording 60 Pressures 


For additional detailed information, write for Bulletin SP-101-1, 


GIANNINI DAT E X DIVISION 


1307 South Myrtle Avenue, Monrovia, California 


APPLICATION NOTES: 


BY USING ONE pressure scanner to inter- 
rogate twelve other pressure scanners, 
as many as 144 pressures can be meas- 
ured with only one transducer. A 
block diagram of a typical system is 
shown in Fig. 1. The 144 pressure in- 
puts are connected to twelve pressure 
scanners. One output for each of these 
scanners will be connected to the in- 
put ports of an additional pressure 
scanner. The output of the latter scan- 
ner will thus sequentially scan the in- 
puts of the 144 pressure variables. The 
aforementioned system is generally ap- 
plicable where all pressures fall with- 
in the same range. 


IN NUMEROUS APPLICATIONS, such as in 
engine test and wind tunnel operation, 
pressures vary over a wide range dur- 
ing the course of a recording cycle. 
With conventional multi-pressure re- 
cording systems, considerable measure- 
ment errors often result when the 
pressure drops to a small percentage 
of full scale. 

IN ORDER TO ACHIEVE greater accuracy 
of measurement, the overall range is 
broken up into a plurality of smaller 
ranges. The SP-101 in combination 
with other Datex components can be 
used in an arrangement allowing the 
value of the pressure to be determined 
prior to measurement: permitting the 
appropriate pressure range to be se- 
lected so the optimum measurement 
accuracy can be provided. 





— PRESSURE 
PRESSURE SCANNER 
INPUTS = pa 




















WHERE A PLURALITY of transducer ranges 
are required, the input pressures are 
connected to the pressure scanner as- 
sociated with the range which will 
offer greatest accuracy. This system is 
illustrated in Fig. 2. An increase in 
overall system speed is possible over 
that of the single transducer operation 
As an example; assume a system con- 
taining ten pressure scanners that will 
be controlled in two groups of five 
each. While the transducers associated 
with the second group are being 
scanned, the first group is positioned 
to the next point. In this manner, the 
pressures of group number one are 
being stabilized while the transducers 
of group two are being recorded. 
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TYPE 6360AH. — BACK CONNEC- 
TION. 3” and 5” Dials. Tempera- 
ture Ranges: —80-120° F. to 
+200-1000° F. Stem Lengths: 
2%” to 24”. Climate-proof 
stainless steel case. 


TYPE 6260CH. — BOTTOM CON. 
NECTION. 3” Dial. Temperature 
Ranges: —80-120° F. to +50- 
400° F. Stem Lengths: 242” to 
24”. Carbon steel case suitable 
for indoors or outdoors. 








\ / 
fe 100 150. > 
— 50 200 — | 
\\: @ - 250% 

0 F 


ANGLE” CONNECTION. 5” 
Dial. Temperature Ranges: 
80-120° F. to +200- 
1000° F. Stem Lengths: 
4” to 24”. Climate-proof 
Stainless steel case. 


] TYPE GO60AH. — “EVERY 





GET ACCURATE “ON-THE-SPOT”’ 
TEMPERATURE READINGS... 


INSTALL ‘AMERICAN’ BI-METAL 
DIAL THERMOMETERS 


FOR SUREST, SHARPEST, EASIEST READABILITY >. 
..-ls Available Only In ‘American’ Thermometers 


Nowadays fewer men are required in power and processing plants to 
inspect operations, so it is more important than ever to have observation 
points handy for them. ‘American’ Bi-Metal Dial Thermometers, in- 
stalled at important check points, eliminate frequent trips to the control 
house. Inspectors can observe variations in process temperatures ‘on 
the spot” and take steps to effect corrections. 

The economy of these thermometers goes far beyond the time-saving 
convenience of local indoor and outdoor readings. Their accuracy and 
utility contribute to lower costs. They provide the greatest sensitivity 
in bi-metal actuation. The low-mass single helix bi-metal coil is pre- 
cisely centered in the stem to assure quick, accurate response to all 
temperature changes — to prevent the retard effect the coil can cause if 
rubbed against the stem wall. 

The Maxivision dial is a split-level dial with pointer set on the 
same plane as the outside raised ring that carries the graduations. No 
perspective effect, no parallax! Readings are sure, sharp and accurate 
at a glance! 

The availability of ‘American’ Bi-Metal Dial Thermometers in types 
with back, bottom or “Every Angle” connection permits selection to 
fit the conditions of each location. For example, the “Every Angle” 
type can be set at any point within 180° on two axes. Thus it is par- 
ticularly recommended for installation above or below eye level or in 
close quarters where the types with fixed back or bottom connection 
would be impractical. 





PHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR for assistance in selecting the types of ‘American 
Bi-Metal Dial Thermometer best suited to your needs. He can provide separable sockets in al 
materials and sizes normally required. 

(¥ 


D In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


RICAN § ~— >) INSTRUMENT 
AME SZ AAR. 


MANNING, MAXWELL & MOORE, INC. STRATFORD, CONN. 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY VALVES, ‘AMERICAN- 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif. ‘‘SHAW-BOX’’ AND 
: .; ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


Hisense 


A product of 


MANNING 


(™ 
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Bill Erichsen discusses MAGNETIC TAPE RECORDING 


Most phenomena that can be depicted electrically 
can be recorded on magnetic tape. Long-known but 
relatively recently perfected, magnetic tape recording 
has won wide acceptance as a particularly valuable tool 
in data-handling and process control applications. The 
very nature and versatility of this tool, however, require 
the most mature judgment in its use, lest unwarranted 
enthusiasm lead to misapplications and incorrect results. 


In the field of industrial control, magnetic tape record- 
ing has been used most effectively for the storage of 
electrical analog information in such processes as con- 
vevor control for article sorting, machine tool and pattern 
control, dry and liquid food batch mixing, and so forth. 
In data-handling problems, it has served the engineer in 
speeding analyses of complex physical phenomena. In 
communications experiments, multi-channel tape units 
have provided the scientist with simulation of otherwise 
physically unrealizeable filters. In all these instances, the 
merit of magnetic tape recording lies in its ability to store 
electrical analog information and make it available for 
play-back, or re-run, as often as mav be necessary. 

Of the few methods available to “advance” or “retard” 
time, none is as practical as the use of magnetic tape. For 
instance, it is frequently overlooked that a tape recording 
can be considered as a variable delay line of considerable 
equivalent electrical length. Merely by varving the play- 
back speed, or the relative position of the reproduce 
heads, or both, one line (or tape) can be used to delay 
a number of signals relative to each other, one signal 
relative to a number of others, or to some external source 

Despite this versatility there are definite limits of use- 
fulness within which the application of tape recording 
should be confined. Such a limit is typified in the prob- 
lem of signal “dropout.” By this is meant the distortion, 
or even complete loss, of a signal caused by the presence 
of minute nodules in the tape itself. The occurrence of 
such imperfections is completely random and can be con- 
trolled only during production of the tape. And while 
significant progress has been made in recent years to 
improve the quality of tape, ultimate perfection has not 
vet been achieved. 

In data-handling and process control fields, the use of 
magnetic tape recording is particularly well-suited to digi- 
tal techniques where large quantities of information can 
be stored most economically in a minimum amount of 
space. In all applications where high-speed random access 


For more information c 


Wilbur Erickson, systems engineer, specializing in 


input-output equipment, discusses magnetic tape recording. 


is not required, magnetic tape recording provides a rela- 
tively inexpensive and wholly suitable solution to the 
recurring information storage problem. Here signal drop- 
out is virtually eliminated because the electrical impulses 
are of a pulse present-pulse omission presentation and are 
recorded at, or very near, the tape saturation level. 


The use of magnetic tape recording is, at one and the 
same time, the prerogative and the responsibility of 
the svstems engineer. His experience and ability to make 
intelligent use of this one of the many tools available to 
him, will define his stature as a svstems man. The poten- 
tial of magnetic tape recording in systems has barely 
been scratched, but the applications to which it can, and 
undoubtedly will, be put are as limitless as man’s imagi- 
nation to devise them. 


By applying the latest proven techniques, our well-qualified staff 
at Daystrom Systems is prepared to take single responsibility of 
assembling and installing a system to meet your needs. We are cur- 
rently compiling a file of new applications and papers on various 
parts of systems, both industrial and military. If you are interested 
in receiving the file and periodic additions, please write us. 


| oP srmom SYSTEMS 


Division of Daystrom, Inc., 5640 La Jolla Boulevard 
La Jolla, California Telephone GLencourt 4-0421 
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Super-Pressure Tubing—Economical and Dependable 
100,000 PSI 


for pressures as high as 


ee 


. ies 


Avoid costly machining and drilling — 
Superior can supply the tubing you need! 


Here’s how you can take the high cost out of 
high-pressure installations. No more machining 
and deep-drilling of stainless steel bar—that’s 
old fashioned and expensive. For high-pressure 
autoclaves and in research labs where pilot 
equipment for hydrogenation and polymeriza- 
tion processes require high pressures, Superior 
super-pressure tubing is cutting high costs, help- 
ing avoid critical failures and downtime. 


Superior super-pressure tubing offers long ser- 
vice life, high fatigue strength, excellent corro- 
sion and chemical resistance. Available in single 
wall or composite wall (shown above), it is de- 
signed to carry internal pressures ranging from 
15,000 to 100,000 psi, in OD sizes ranging from 
.125 in. to .750 in. Primary advantages of single 
wall tubing are economy and reliable service, 


plus long life, at reeommended maximum work- 
ing pressure for a given size. Composite wall 
tubing, used for extra-high pressures, offers the 
advantages of combining different materials. 
For example, the inner wall can be highly corro- 
sion resistant, while the outer wail, not exposed 
to such corrosion, can be of a more economical 
material. Analyses for Superior super-pressure 
tubing include stainless steel Types 304, 316, 
321 and 347 and AISI 4130 alloy steel. 


Why not call on our long practical experience 
with super-pressure tubing. We can help you 
with virtually any tubing problem that con- 
fronts you. For more super-pressure tubing 
information, get your free copy of Data Memo 
22. Write Superior Tube Company, 1968 
Germantown Avenue, Norristown, Pa. 


Unretouched photomicrograph 
shows etched section of Type 304 
stainless steel super-pressure tubing 
at a magnification of 50x. Note 
smooth, uniform ID and fine grain 
Structure, 


wourror lable 


The big name in small tubing 
NORRISTOWN, PA. 
All analvses .010” to 8%’ OD—certain analyses in light walls up to 2%” OD 
t., Los Angeles 22, Calif. e RAymond 3-133] 
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West Coast: Pacific Tube Company @ 5710 Smithway S 


For more information 
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SIGNIFICANCE 


NE OF today’s pioneers in the 

field of automation, particu- 

larly process control, is Dr. 
Donald P. Eckman, Professor of In- 
strumentation Engineering, Mechani- 
cal Engineering Department, Case In- 
stitute of Technology. He is the au- 
thor of Principles of Industrial Proc- 
ess Control, one of the first definitive 
texts on the subject, published in 
1945. He followed with a second 
book, /ndustrial Instrumentation, 
published in 1950, and later wrote 
the “Industrial Instrumentation” 
Section of Kent’s Mechanical Engi- 


DR. DONALD 


NATIVE of Hillsdale, Michi- 

gan, Professor Donald P. Eck- 

man graduated from Jackson 
High School in 1932 and from Jack- 
son Junior College in 1934. He re- 
ceived his Bachelor of Science De- 
gree in Mechanical Engineering from 
the University of Michigan in 1938. 
and his Master’s Degree from Michi- 
gan a year later. 


neering Handbook. In addition, ap- 
proximately 30 technical papers have 
appeared under his name. His partic- 
ular interest in analysis and devel- 
opment in pneumatic and hydraulic 
control, electrical 
advanced system process control and 


servomechanisms. 


nonlinear control behavior has made 
Dr. Eckman one of the foremost lead- 
ers in our field, and we are happy 
to acknowledge his important contri- 
butions to it. Views of Instrument 
Laboratory work at CIT are shown 
on page 1501 of this issue. 


P. ECKMAN 


His first job launched his instru- 
ment career-——he became a Develop- 
ment Engineer for Brown Instru- 
ments Division of Minneapolis-Hon- 
eywell Regulator Co., where he stayed 
for seven years. During this time he 
came up with some new developments 
for the Minneapolis-Honeywell line 
of products and obtained several pat- 
ents. 


Biographies 53 


of significance 


In 1945 John Wiley & Sons pub- 
lished Dr. Eckman’s first book on 
process control, a book whose quality 
established him as an authority in 
automation at the relatively tender 
age of 31. 

These first successes whetted Dr. 
Eckman’s appetite for advanced 
study. His yen for teaching, writing. 
and more scientific work in the field 
of automation led him to Cornell 
University, where he joined the staff 
in 1946 as a teaching fellow. 

At Cornell he instructed classes in 
engineering, mechanics and mathe- 
matics. While teaching. he also fur- 
thered his work towards his Doctor 
of Philosophy Degree which he re- 
ceived in 1950. While participating 
in this full schedule of teaching and 
research, Dr. Eckman found a few 
moments flitting by unattended. He 
promptly put them to use and had his 
second book published, also in 1950. 

By this time, Don and wife, Jean- 
ette. decreed it was time for a vaca- 
tion. They hopped on a plane for Eur- 
ope and, once there, mounted a pair 
of bicycles for an energetic tour 
through the Scandinavian countries. 

In 1950, Dr. Eckman joined the 
staff at Case as an Assistant Profes- 
sor. He advanced rapidly, becoming 
an Associate Professor in 1952 and 
full professor in 1955. During his 
career his experience has been sought 
for consulting by such outstanding 
enterprises as Conoflow Corporation, 
Oak Ridge National Laboratory. 
Swartwout Company, Leeds and 
Northrup Company, Thompson Prod- 
ucts, Inc., and Warner and Swasey 
Company. 

Dr. Eckman is a member of the 
Tau Beta Pi, Kappa Phi and Sigma 
Xi Honorary Fraternities. He also 
holds memberships in the American 
society of Mechanical Engineers and 
the American Society of Engineering 
Education. 

Don and Jeannette live in Cleveland 
Heights with their five youngsters— 
Martha, Louise, David, Richard and 


Mark. 


Instruments & Automation—Page 1467 











4 DISCHARGE 


) “iy, PORT 





TTTTITTITUTTTIT TLIC 


No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 2 
over a Jong pump life. = 
Low maintenance cost. 2 
MM 


You can dispense with oil filters and dust filters when 
you install ©Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. ET 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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The Wild, Blue, Yonder 


Twinkle, twinkle, little star, 

How | wonder what you are. 

Up above the world so far — 

So | shot a rocket in the air, 

It fell to earth | know now where. 

We lose more damned rockets this 
way. 

But who cares? We mak'em. 


W. I. Klapsaddle 


AVE you avid readers of the 

technical press been following 

the doings of various rocket 
builders and what the products of 
their imagination can do? Have you 
ever desired to light off your own 
little space traveller? In the old days 
one could always purchase an extra 
supply of these things around the 4th 
of July but now, well, we’re getting 
civilized—we cannot kill and maim 
with fireworks anymore(???). 


Panhandle 





So you want to fire one off in the 
cool of the evening? So you can't 
buy a skyrocket for love or money? 
So it is against the law? Well, here 
is where the Wallace Electronic Serv- 
ice Company of New Somerset, Jeffer- 
son County. Ohio, enters the picture. 
WESCO! has diversified itself from 
the designing and building of gas 
analyzers, Par-Kometers and Filters 
to a brand new product—Himmel- 
rakets. Yes. WESCO! has just affil- 
iated itself with the noted Rocket 
firm of Die Vereinige Deutsche Him- 
melraket und Schiissgebangen Gessell- 
schaft, A. G. of Ohbiehellendam, Hol- 
land, the birthplace of our illustrious 
Director of Research (and Champion 
Hog-Caller) Dr. O. U. Alles. 

In the words of our genial Sales- 
manager, Waldo I. Klapsaddle, Jr. 
who says. “Listen Cuz, WESCO! 
aims to please, and about this here 
time of year people want to get lit-up 
and blow their top and these here 


August 


Pete 


Himm, duh, skyrak, er, whatever the 
hell them there things are my broth- 
er-in-law Elmer Flannelgurdle is 
making out in back .. .” 

“But Mr. Klapsaddle, I thought 
Elmer and his wife Penelope were 
canning ramps out in the back of the 
factory?” I asked. 

“Sure. Cuz. they are, and ain’t the 
smell awful? But he’s building these 
here others things too.” So we went 
out to look: Mr. Andy Francy, Flight 
Engineer of WESCO! gladly posed 
with the latest model of Flannelgur- 
dle’s Himmelraket. as you can see in 
the photo. Andy is holding the Model 
FH-4 Himmelraket in his left hand, 
and in his right hand he holds the 
Goosey Gander Honker, Model M1A1 
Amphibious Combination Burglar 
Alarm and Christmas Dinner (self- 
powered and fail-safe too). 

As you can see in the photo, the 
Himmelraket is a four-stage, semi- 
unguided free-body model with a 
quadruple-threat-activated head 
(laughing gas, itch powder, crab- 
grass seed and a notice from the Bu- 
reau of Internal Revenue to “Gather 
up your old checks and come see 
us!”) and a built-in five-and-a-half- 
stage impedance-coupled amplifier. 
You can see the two vacuum tubes 
near the top of the missile. The re- 
maining half-stage amplifier is cun- 
ningly hidden away in the fuselage, 
along with an M.G. set, synchronous 
converter, computer, air-conditioning 
unit, and a combination T.V. Bar 
and lounge. 

As Elmer described it over a glass 
of ramp juice, “Ah think we have 
something the public (that’s the guv- 
ermint) wants. Our Model F.H. 4 
Himmelraket is the result of concen- 
trated thinking on the part of our 
entire organization. Take a _ look 
at the well-designed propellant cham- 
bers with our patented vectorized, 
velocimetric exhaust ports. Notice too 
the wedge-shaped entering adits of 
these chambers. Ah used to lie awake 
at night thinking about them until I 
figured out a way to simulate Dixie 
cups—I used Dixie cups! The fuse- 
lage was developed through use of 


our Model Low I.Q. Komputer and 
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Genisco G-Accelerators provide a quick, precise 


Which one of these means of testing components in an acceleration 


environment similar to that encountered in actual 


i i operation. 
Genisco centrifuges meets They are extremely accurate machines, easy to 
. . | operate and built to withstand years of hard use. 
your requirem ents for testing | These features particularly suit them for large 
. | 
components under simulated | laboratory prototype development. 

\ various capacities are now in use throughout the 

\ world. 
as required by Mil 5272A procedure ll \ and accessories is available. Please direct your 
. \ inquiry to: Contracts Manager, Genisco, Inc., 


volume testing programs, as well as for precise 

: tf More than 100 Genisco G-Accelerators of 
operational G-loadings? 

\ Complete technical information on all models 

2233 Federal Avenue, Los Angeles 64, California. 


MODEL C159 The larger } 

capacity of this machine 

permits whole system 

components and complete 

packages to be tested. 

Two objects, each weigh- 

ing 100 pounds and 24” 

x 24” x 18” in size, can be 

accommodated simulta- 

neously. G-range of the 

——— is 0.024 G = 

’s. Maximum centrifuga ra move. evs Used primarily f : 
; : ’ primarily for testing 

te eee? as a a ¥ relays, switches, tubes, motors, valves, 

pounes. 8". ee : and other small components, and to 

gyration : calibrate and evaluate accelerometers. 
Accommodates objects weighing up to 
25 Ibs.; has G-range of 0.017 G to 120 / 
G’s. Maximum centrifugal capacity is 7 
1200 G-pounds. Nominal radius of + 
gyration 24”, 


- 
— =e ae oe 


MODEL E185 This newest and largest Genisco 

centrifuge was recently built for the U.S. 

; ; Air Force. Two mechanical or electronic 

mopet D184 A high-speed ma- y packages, each weighing up to 300 pounds, 

chine, designed to test acceler- can be subjected to an acceleration envi- 

ometers and other instruments ronment of up to 65 G’s simultaneously. 

under acceleration forces from Nominal radius of gyration of the machine 

1 to 850 G's. Full centrifugal is six feet. An automatic dynamic balancing 

capacity is 1000 G-pounds. system automatically compensates for any 

Nominal radius of gyration excessive unbalance in the machine during 
12”. test runs. 





se A ee MAO ES ahaa 


tins 
_— 


we aati ca ——_—— 
ACCESSORIES ADD TO OPERATING EASE A number of 
accessories including a strobe system, air sys- 
tem, optical system, tub cover, access doorway, 
and slip ring systems, designed to give greater 
operating convenience, are available for Genisco 
G-Accelerators, Models B78 and C159. 


Modifications in any basic machine or acces- 
sories to meet your particular requirements will INCORPORATED 


tbe cosclelly constdeved. 
carefully consider RELIABILITY FIRST 
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Panhandle Pete—con. 





the results checked in one of the local 
wind tunnels (on the B&O RR). The 
ratio of the integrated area of the 
entering surfaces to the cube root of 
the leaving surfaces was derived from 
the Law of Inverse Vacuums, dis- 
covered by I. Diedpoor and Ura Lier 
in 1902.” 

“Well sure, but what about guid- 
ing this thing and how do you launch 
it and what’s it good for except to 
scare the birds?” I broke in. 

“Ah shucks, we don’t try to guide 
our rakets. All these here other com- 
panies are guiding theirs and where 
are they? Ours is the only raket on 
the market which is guaranteed to go 
where you least expect it. No other 
company can make this claim, so we 
expect a lot of sales.” 

“How are your sales,” I counters, 
wondering if I can get a little stock 
while the price is still cheap. 

“We are having a little trouble 
selling these rakets to the guvermint 
because of the stupidity of a few 
purchasing agents who really don’t 
know how expensive these electronic 
gadgets must be.” 

“For example, see the AM/FM 
PM Radar Reflector mounted on top 
of the F.H.4? One guvermint man 
said that was jist a ten-cent funnel. 
Well, we showed him our costs for 
developing this funn . . . er, reflector. 
and it came out exactly to $376.- 
487.21 including 21 cents for the 
funn .. . er, reflector, $487.21 for 
instrumentation, and $376,000 for 
personnel recruitment.” 

“As to launching our product. 
WESCO! developed a portable 
launching platform you can see in 
the picture. This cost $157,324.56. 
Now that guvermint man had the 
nerve to say that that was a lot of 
money for a 6-foot piece of rain- 
spout. But we showed this naive fel- 
low that (1) this is cheap for any- 
thing that will add to our country’s 
defense, (2) the rainspout . .. er 
launcher, costs only $4.56, but (3) 
you just don’t go around using these 
here missiles without complete sys- 
tems analysis, and the cheapest 
launcher analyst we found cost us 
$157,320.00. So that $157,324.56 we 
are charging the guvermint is a no- 
profit patriotic price that will have 
to go up unless he orders his rakets 
right away.” 

“Yes sir, that fellow knew a good 
thing when he saw it, he ordered two 
gross right then and there. Now we 
need about 242 engineers to fill this 
order. If you know of any, drop us 
a line.” Panhandle Pete 
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Microphotograph of pulse recording on Soundcraft instrumentation Tape 
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recorded on 
SOUNDCRAFT type ‘‘A’’ INSTRUMENTATION TAPE 


and played back without error! 


In the new Rocketdyne IDIOT* II computer system, 4000 data bits (over 
500 bits of information per channel, per linear inch) have been stored in 
an inch of Soundcraft Type “A” Instrumentation Tape...double the 
amount of information that has been stored in equivalent lengths of 
competitive tapes! What made the difference? Soundcraft Type “A” Tape 
...the only tape engineered specifically for pulse recording. Its special 
RCCH oxide formulation provides an extremely hard surface with high 
thermal softening point — prevents imbedding of foreign particles. The 
formulation is uniformly applied to the durable Mylar} base by patented 
Uni-level process; then Micropolished to remove surface irregularities. 
These exclusive design features assure you of error-free pulse recording 
with Soundcraft Type “A” Instrumentation Tape. Write for Soundcraft 
Type “A” Instrumentation Tape Brochure. 


*Rocketdyne Instrumentation Digital On-Line Transcriber. {Dupont T. M. 
reeves SOUNDCRAFT core. 
10 £. 52nd St. N.Y.22 @ West Coast: 338 N. La Brea, L. A. 36, Calif. 
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Royal Precision LGP-30O Electronic Computer 


Pm Ln, 


© 
P> 


COMPACT... 
Foon ie 


high-speed computation right at your desk 


nometry and log functions; square root and roots of 
polynomials. 


The result of 20 years’ experience in the design of elec- 
tronic computers, LGP-30 puts you in complete control 
of your own engineering problems. Used right at your 
desk, LGP-30 allows you to program your own material 
without planning in detail. You modify equations on the 
spot, follow your work hac Thus, you eliminate 
much detailed calculation ... uncover added time for cre- 
ative engineering. 


Ease of operation. LGP-30’s simple command structure 
offers the same complete internal programming found 
in computers many time3 its size and cost. Internally 
binary, serial, single address... LGP-30 enters and re- 
ports alpha-numeric information by punched paper tape 
or keyboard. 


Greatest capacity in price range. The most powerful stored 
program computer of its size yet developed, LGP-30 has 
a magnetic drum “memory” of 4096 words. Fully auto- 
matic, it performs sub-routines...executes self-modi- 
fying programs. 


Exceptional flexibility. LGP-30’s wide range of applica- 
tions includes double precision abstractions; compiling 
and diagnostic routines; 3-address interpretive routine 
with floating point abstractions; matrix operations in- 
cluding inverting and Eigen value problems; basic trigo- 


Nation-wide sales and service. Detailed analysis of your re- 
quirements is available through Royal McBee’s nation- 
wide staff of trained applications engineers. 


— Outstanding features of LGP-30 —_—_—, 


Operates from regular wall outlet (110 volts AC). 
No expensive installation . .. no external 

air conditioning. 

Unusually large ‘‘memory’’— 4096 words. 

Word length: 32 bits, including sign and spacer bit. 
Average access time: 8.5 ms. 

Optimum access time: 2 ms. 

Lowest cost ever for a ‘complete’ computer. 
Nation-wide sales and service. 











For further information, write Royal McBee Corporation, 
Data Processing Equipment Division, Port Chester, N. Y. 


ROYAL MCBEE 


CO R PORATION 
ROYAL TYPEWRITERS * McBEE BUSINESS SYSTEMS 


See the LGP-30 in operation, Booth 527, ISA Show 
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INKLESS 
TEMPERATURE 
RECORDER! 


The newest advance in tempera- 
ture recording... Auto-Lite model 
2200 operates completely with- 
out ink. It simplifies temperature 
recording for most processing 














operations. 


@ 2 small mercury batteries in case energize transistor oscillator 
connected to stylus arm. 

@ Stylus records temperature on 6” evenly calibrated sensitized chart. 

@ Battery life approximates 3000 hours. 

@ Records operating temperatures for 24-hour or 7-day cycles. 


@ Easily serviced — minimum maintenance. 


Electric or mechanical chart drive available for either 24-hr. or 7-day rotation. In wall mount- 
ing, portable and self-contained type cases. Remote reading with capillary tubing. Temperature 
chorts in ranges from —40°F to +550°F. Write for further information. 


THE ELECTRIC AUTO-LITE COMPANY 
INDUSTRIAL THERMOMETER DIVISION 
TOLEDO 1, OHIO 


AILGr NGL OMEmENY.\-4y IP Ol, Re-¥ 10) 


RK 
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See the Auto-Lite display of 
indicating and recording 
thermometers . . . at Booth 
514, ISA Instrument Exhibi- 


tion, Cleveland. 
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Gat Analysis a problem? 


SOLVE IT PERMANENTLY WITH EQUIPMENT 
WHICH GIVES YOU THESE 7 ADVANTAGES 


In hundreds of plants, L&N’s Thermal Conduc- 
tivity Gas Analyzers are solving the problem of 
obtaining accurate, reproducible measurements of 
COz, SO2, Hz in Nz and many other gases. Be- 
cause they embody the benefits of thirty years’ 
experience in process gas analysis applications, 
L&N Thermal Conductivity Analyzers 


1. Eliminate gas measurement upsets. A constant 
voltage regulator excludes a-c power variations. 


2. Provide accurate measurements by using the 
unique L&N cell design which gives you vibration- 
free operation due to a rigid filament support. . . 
electrical stability by using a platinum filament 
. .. high corrosion resistance due to glass coating 
of the filament . . . and immunity to small flow 
variations because the cell is designed to utilize 
the gas diffusion principle. 


3. Make reproducible measurements possible. 
Ambient temperature swings are eliminated by 
enclosing cell assemblies in an insulated case with 
thermostatically-controlled temperature. 


4. Permit low maintenance and therefore mini- 
mum downtime as a result of the time-tested ana- 
lyzer design including features such as flexible 
junctions, heavy glass construction, etc. Coal and 
asbestos filters remove mist and dust to assure 
cleanliness of the analyzer system. 


5. Match the inherent accuracy and sensitivity of 
null-balance Speedomax’G and H Recorders. 


6. Permit selection of the particular type of con- 
i nee trol forms to fit the process. These include electric 
Thermal Conductivity Analyser control, electro-pneumatic, and all-pneumatic con- 

trols—each designed to work with the Analyzer- 

Recorder system for maximum throughput. 





7. Gives you undivided responsibility. The entire 
thermal conductivity system:. ... sampling system, 
analyzer, recorder-controller . . .. is designed, en- 
gineered and built by one organization with a 
nation-wide sales and service staéf. 

These “plus” features of L&N’s Thermal Con- 
ductivity Gas Analyzers can help satisfy your de- 
mands for top quality products which lead to sub- 
stantial savings. An eight-page booklet, Folder 

Speedomax H Anita ND46-91(6) giving data on this equipment, is 
Series 60 Pesiaiigitle available by writing to Leeds & Northrup Com- 


Electric Control oie Controller pany, 4955 Stenton Avenue, Phila. 44, Pa. 
Series 60 Electro- 
Pneumatic Control 


Wen 
tL 5. 


LEEDS | 


Instruments i 


7 NORTHRUP 


Automatic Controls @ Furnaces 


For more information circle 6¥ on inquiry card. 
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INSTRUMENTS and AUTOMATION 


Editorial 





AUTOMATION: The use of devices—mechanical, pneumatic, hydraulic, electrical and elec- 
tronic—for making automatic decisions and efforts.—M. H. Aronson, Editor 


Needed: Better Program Management! 


VERY conference on the subject of “automation” 

has one or two speakers with something of value 
to say. Our sympathies are extended to these lonely 
and patient men who must of necessity listen to hours 
of superficial drivel while awaiting their turn at the 
coveted microphone, and whose valuable contributions 
are of necessity buried in thick and expensive “pro- 
ceedings” of the conference. Our sympathies also ex- 
tend to the reader, seeking to learn something new 
from yet another set of papers on automation, patiently 
reading thousands of words in an attempt to find 
some new thoughts or ideas. Perhaps many readers of 
these proceedings have concluded, as did your editors, 
that the millions of words in these scores of proceed- 
ings are simply endless variations of a few simple 
ideas, namely: 


1. Automation means automatic control. 

2. Automation includes data handlers, servos and 
computers. 

3. All industries now have some applications suit- 
able for automation, 

4. The automation device usually does a specific 
job faster and more efficiently than its manual prede- 
cessor. 

5. The automation industry began with the Watt 


fly-ball governor (or the Babbage calculator) and is 
now growing. 

6. Unemployment is undesirable and anti-social. 

But let us not decry the ingenuity required to ex- 
pand these few simple ideas into hour-long disserta- 
tions and hundred-page books, and then to repeat the 
process again and again with ever-more subtle varia- 
tions of the central theme. The proceedings of auto- 
mation conferences are tributes to the limitless imagi- 
nation and ingenuity of the technical man turned 
speaker. 

The proceedings of these conferences may have yet 
other significance. A contribution to posterity may 
await the analysis of how many ways it is possible to 
say the same thing, or perhaps an analysis of the tech- 
nique for making a simple idea appear profound and 
complicated. The proceedings of the many automation 
conferences now on file are recommended to students 
interested in research in these provocative fields. 

A new dimension has been added to this situation 
with the growing number of international conferences 
on automation and cybernetics. The authorities in our 
field have tux and will travel anywhere, cheap. A dis- 
tinguishing feature of these international conferences 
is the ease with which translations can be made; they 
may be the only conferences on record that can be 
read without knowledge of the language. 


Mechanization vs Automation 


definition of automation often resolves itself into 
a discussion of the difference between mechaniza- 
tion and automation. The definition proposed by your 
editor in 1954 (Automation: the use of devices—mechan- 
ical, pneumatic hydraulic, electrical and electronic— 
to perform automation decisions and efforts) should 


y 1 HE DEBATE that still rages on the subject of the 


resolve this particular point. Mechanization is obviously 
the use of mechanical automation devices, usually with 
hydraulic or pneumatic elements in the system. It is but 
one part of the entire field of automation. Automation 
is the term for the horizontal field of automatic control— 
encompassing the more specific fields of mechanization, 
computation, and instrumentation, which terms apply to 
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EDITORIAL—continuep 





specific and cohesive phases of the general field of 
automation, 

Although this will arouse the ire of those who wish 
automation to mean only mechanization, or only com- 
putation, or only instrumentation, let us admit that all 
of these latter fields are specialties, with specialized 
personnel and problems and societies. ‘““Mechanization” 
men belong to the ASME; “computation” men _ belong 
to the Association for Computing Machinery or the 
Simulation or DDA Councils; “instrument” men belong 
to the ISA. 

The terms “automation” and “automatic control,” 
standing alone, are non-specific and ambiguous in that 
they could apply to more than one or two recognized 
fields of endeavor. The term “control engineering” is a 
bit more specific in that it applies to the theoretical design 
considerations underlying all closed-loop servomechan- 
isms—thereby excluding the vast field of instrumental 
measurements. 

In matters of definition, man proposes but the public 
disposes. For several years the terms “automation,” 


“automatic control,” “control engineering,” “instrumenta- 


tion,” and “mechanization,” have been used with great 
abandon by writers and speakers. Despite the many 
proposed and contradictory definitions for each, review 
of much of the literature of the field seems to say that 
the following definitions are what most people “mean” 
when talking about: 


AUTOMATION—the use of devices—mechanical, 
pneumatic, hydraulic, electrical and 
electronic—for performing automatic 
decisions and efforts. 


AUTOMATIC CONTROL—same as automation. 
CONTROL ENGINEERING—the theoretical and de- 


sign considerations un- 
derlying closed-loop 
servomechanisms. 


INSTRUMENTATION—the art and science of meas- 
urement, but including proc- 
ess control considerations. 


MECHANIZATION—the use of mechanical techniques 
for performing automatic efforts, 
usually with pneumatic or hy- 
draulic elements. 


MHA 





HELP! 


of information affecting the state of the com- 
puter art. 

Computers are glamor gadgets and everybody wants 
to get into the act. Therefore nearly all technical meet- 
ings and technical publications have papers and arti- 
cles on computers, to say nothing of the overlap in 


yor i of us are concerned over the terrific dilution 


technical societies. 

In spite of the terrific progress being made in our 
field, the plain fact is that there isn’t enough really 
worthwhile material to go around. Furthermore, busy 
people (and if you’re not busy in this field you won't 
be in it long) do not have time to attend all the meet- 
ings and read all the articles to weed out what is 
worthwhile. 

What to do? ? 

In an attempt to find out, Dr. W. J. Schart (Convair- 
San Diego) invited representatives of the IRE—PGEC, 
the AIEE—CCD, the Association for Computing Ma- 
chinery, the Joint Computer Conference, the Simula- 
tion Council, and the Digital Differential Analyzer 
Council to discuss the matter. 

As a result E. L. Harder (ATEE)*, H. W. Nordyke 
(IRE), Stanley Rogers (DDA), R. R. Favreau (Sim- 
ulation Council), R. Hamming (ACM), J. R. Werner 
(JCC) and Bill Schart met in New York City on 12 


June. The tone of the meeting indicated recognition of 


*Mr. Harder said that notices of 51 computer meetings had 
crossed his desk since the first of the year! 
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the problem and a desire to cooperate. Some positive 
suggestions were offered but must be cleared with the 
representatives’ parent organizations if any progress is 
to be made. 

Stan Rogers (Convair-San Diego) has suggested 
that all worthwhile contributions to the state of the 
computer art be collected and reprinted under one cov- 
er, perhaps with the Simulation Council Newsletter. 

An excellent idea! But many a treatise which, taken 
alone, seems to be a real contribution, is 100% pla- 
giarized*. Some speakers give the same talks (some- 
times thinly disguised by slight changes) at several 
meetings, and these are picked up and published in 
several media. 

Conversely other work, which might seem repeti- 
tious, may involve a subtle difference, or the germ of 
an idea, which will constitute real progress. To do a 
perfect job of culling such material would require a 
genius (or better)—full time (or more) ! 

However, something less than a perfect job could 
be a great improvement over the present situation. So 
perhaps we could get along with something less than 
a genius. But it would still require cooperation from 
others concerned to get permission to reprint. 


Any other ideas? JHM 


*However, we do not agree with Dr. Simon Ramo, who said 
that speakers at technical symposia reminded him of a bunch 
of anemics giving each other blood transfusions. Giving one’s 
knowledge does not weaken the donor. 





~PYROMETEERS” 


Pyrometer Engineers—Buyers—Plant Executives 
attending the ISA Show 








CLEVELAND'S 


STATLER HOTEL [By 
== Grand Ball Room 1." 


2 BIG NIGHTS: Tues., Sept. 10 and Thurs., Sept. 12, 9:00 p. m. till? 


% See Our Gigantic Floor Show. ¥% Big Bar, All the Finest Liquors You Can Drink. 
% Big Buffet Supper—All the Turkey, Ham and Fine Foods You Can Eat. 
% Big Orchestra—Dancing * Beautiful Girlsk—Side Attractions. 


Your a by artist Lenn Redman in folder as a Souvenir. 


NOTE: Although we engaged the largest ballroom in Cleveland's finest 
hotel and while we would like to have all our guests attend both nights 
as we have always done in the past, this may be impossible this year be- 
cause of Cleveland's fire law limiting occupancy of ballroom. Therefore, 
when writing for invitations please advise which night you prefer, should 
we be unable to accommodate you both nights. Or, visit us at Booth 722 at 
Cleveland Auditorium for invitations possibly available for additional 











SEE OUR BOOTH NUMBER 722, = 


T 
CLEVELAND AUDITORIUM MEAD Wines 


_ THERMOCOUPLE HEADS TUBES THERMOCOUPLES 


Industrial Pyrometer and Supply Co. 22... 


Worlds largest manufacturer of Pyrometer and Thermocouple Extension Lead Wire 
WE OPERATE OUR OWN WIRE INSULATING MILLS e LARGE SUPPLY CONTRACTS OUR SPECIALTY 
For more information circle 62 on inquiry card. 
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Sensing level change at a remote point, these Leslie Floatless 
Level Pilots (left) operate heater drain level control valves 
(right). Pilots are on ground floor, heaters and Leslie diaphragm 
control valves are on second floor of this Midwest power station. 


differential pressure method offers 


STABLE, FASTER-SENSING LEVEL CONTROL 


set point. Maintenance free, rugged “high impact” design 
is unaffected by shock. The only one moving element is 
virtually frictionless . . . its total movement is only .006”. 


Because the Leslie Level Control Pilot uses the differ- 
ential method for sensing changes in liquid level, it 
receives its impulse changes faster than any other type 
of level control. You can install it anywhere below liquid 
level, mounted on the valve, or at a point remote from 
vessel or valve. Used on either open or pressurized ves- 
sels, it controls the level of virtually any liquid including 
water, gasoline, oil, alcohol, solvents, chemical solutions 
and acid. 


And It’s Floatless, too! 

There are no floats, torque tubes, seals, stuffing boxes 
or thermal-hydraulic tubes which are affected by turbu- 
lence, wear or temperature changes. Installation is fast 
and uncomplicated. Simple spring adjustment changes 


Responds Fast... 
A high air loading capacity in the Leslie Control Pilot 
means a fast response with a smooth, throttling action 
free from hunting or cycling. 


More Information 
Ask your Leslie engineer to give you the complete 
story of the exclusive features that make Leslie Control 
Pilots ideal for level control prob- 
lems. He’s listed in your classified 
telephone directory -under “valves” 
or “regulators” 


Send for the engineering data bulletin No. 5303. 


REGULATORS anp CONTROLLERS 


LESLIE CO., 


299 GRANT AVENUE , LYNDHURST, NEW JERSEY 


rcle 63 on inquiry card. 


For more informat 


Page 1478—Instruments & Automation—Vol. 30 





Regulators—No. 4 





Viiiidiiitn Temperature regulation generally is accomplished 
by controlling the flow of the heat-transfer medium. 

A. At low end of tem- Thus, a temperature regulator is a control valve with 
ean » belt (a) = a temperature-sensing device which either alters the 
cupies entire bulb vol- position of the valve directly or works as a relay 


psi and valve (1!) is to apply external power or line pressure to the valve. 





CLiLLLL LAL h hbo 


B. At mid range, vapor 


pressure causes valve to 
cise” ‘Tomperature 


C. S. BEARD General Controls Co. 





C. At upper end of 
range, vapor pressure 
closes valve. 


EMPERATURE regulators find almost as many 
"  qgiaion as do pressure regulators. Radiator 

valves, gas or steam water-heaters, cooking ket- 
tles, hand presses, and many other pieces of equipment 
use temperature regulators to control the heat applied. 
Cooling applications also are widespread. 


Fig. 4-1. Liquid in bulb vaporizes to establish pres- 
sure equilibrium between vapor and liquid phases. Vapor 
must be confined to bulb if valve position is to be pro- 
portional only to the vapor pressure. Any of the thermal systems used in filled-system 
industrial thermometers is suitable to operate a tem- 
perature regulator. The five thermal systems in general 


Thermal Systems 


Fiq. 4-2. In hot-chamber-type regulators, expansion of gle ‘ ; 
liquid in sensing element forces liquid into bellows where use are (1) vapor pressure, (2) liquid expansion, (3) 
it vaporizes because of steam in line and closes regulator. mercury expansion, (4) gas expansion, and (5) metal- 
lic elements. 

Although each of these systems can be used to 
} i) operate a regulator, as will be described, there is an 

ff || 2 important difference between a thermal system de- 
Adjustment signed to operate a regulator and one designed to 
measure a variable, even though the principles are 
identical. This difference is due to the fact that the 
instrument used to measure a variable is designed to 
have an accuracy of 1% or better over its entire range, 
which requires accurately calibrated springs, large- 
Liquid << mee oe volume bulbs, etc. In contrast, the regulator is designed 
to regulate a temperature within 1F° to 3F° at any 
one temperature within its range, but should not be 
relied on to measure the temperature with accuracy 
over the entire range of operation. Regulators are 
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TEMPERATURE—DEGREES FAHRENHEIT 


Fig. 4-3. Portion of chart of vapor-pressure vs tem- 
pereture curves of filling media for vapor-pressure sys- 


available with built-in dial indicators operating from 
the same sensitive element. The dial thermometer 
assists in adjusting the regulator and checking the 
temperature at the bulb—but for accuracy of measure- 
ment a calibrated thermometer should be used for the 
actual measurement of the variable. 


Vapor Pressure 


Vapor-pressure systems make use of the pressure 
exerted by volatile liquids when they vaporize. The 
pressure of the vapor-liquid phases varies with the 
temperature. Thus at some one temperature the vapor 
pressure will start to compress the bellows shown in 
Fig. 4-1, closing the valve. The point at which this 
action begins can be varied by changing the force 
exerted by the opposing spring (or weight in other 
types of regulators). The final position of the valve 
is that point at which the vapor pressure reaches 
equilibrium with the opposing spring (or weight). 

The bulb must have sufficient volume of liquid that 
vapor never enters the capillary to the valve even 
under conditions of high temperature and large ex- 
pansion of the bellows. As long as there is fluid in the 
bulb, the system is operated only by the vapor pres- 
sure of the filling fluid, as desired. If vapor were to 
enter the capillary tube for any reason, the valve posi- 
tion would be sensitive to the expansion character- 
istics of the vapor, which is an erratic factor. 
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tems. Media are available for temperatures from below 


—100°F to above 750°F. 


Fig. 4-3 shows a portion of a chart giving the 
vapor-pressure vs. temperature relationship of liquids 
used as filling media in vapor-pressure systems. Many 
filling liquids are suitable in various ranges. Table 
4-1 shows the most common filling media. Selection 
of medium depends on its thermal stability at the 
maximum operating temperature, handling conditions, 


etc. 
Pressure of vapor is utilized in a different manner 


in the hot-chamber-type regulator used mainly in 


Table 4-1. Ranges of Most Common Filling Media 
for Vapor-Pressure Systems, in Degrees Fahenheit. 


ETHYL ALCOHOL 200 to 400 
BENZINE 200 to 500 
WATER 600 
TOLUENE 500 
ANILINE 700 
ETHYL CHLORIDE 350 
METHYL CHLORIDE 280 
SULPHUR DIOXIDE 250 
ETHER 300 
PROPANE 

METHYL ETHER 

PROPYLENE 





steam applications (Fig. 4-2). Expansion of the vola- 
tile liquid in the sensing element (at right) forces a 
small portion of the liquid into the bellows chamber 
(at left). As the chamber is surrounded by steam, the 
liquid vaporizes, and the bellows expands and closes 
the valve. The valve opens when the sensitive bulb 
cools, permitting liquid to re-enter the bulb and re- 
ducing the vapor pressure. The temperature at which 
the regulator begins operating can be varied by chang- 
ing the volume of the bulb by extending or contract- 
ing the displacement bellows shown in the bulb. The 
bulb must be lower than the valve. 

Vapor-pressure systems predominate in temperature 
regulators. 


Liquid and Mercury Expansion 


Temperature regulators can be filled completely 
with liquid (Fig. 4-4) so that the inner valve is moved 
by expansion of the liquid. The familiar radiator 
thermostat is a common form of liquid-filled regula- 
tor; water is used as the liquid fill in the bellows so 
that its reaction parallels the pressure and tempera- 
ture conditions of the steam system. Liquid mercury 
follows the same laws of expansion of liquids, except 
that it is vaporized at a higher temperature (680° F) 
than most of the other liquids. 

A liquid-filled bellows which can be placed directly 
in the controlled fluid (Fig. 4-5) gives positive action. 
Designs of this type use either a removable bellows 
(for ease of replacement), or a corrosion-resistant 
well (Fig. 4-6) which is directly connected to the 
regulator. Installation of the sensing element in the 
controlled fluid, with piping brought to the valve, is 
not limited to any particular filled system. 

The coefficient of expansion of mercury is low com- 
pared to other liquids used in temperature regulators. 
Mercury, therefore, is used mainly to actuate accurate 
electric switches or small pilot valves. 


Gas-filled Systems 


A gas which is non-condensible under operating 
conditions can be used also to actuate temperature 
regulators. The bulb volume must be large enough to 
minimize the effect of gas expansion in all parts of 
the system other than the sensitive element. However, 
the bulb volume is not as critical as in an indicating 
or recording instrument where the instrument actually 
measures the temperature, as has been mentioned. In 
temperature regulators the actual temperature usually 
is measured by an accurate thermometer in the con- 
trolled medium, and the compression of the regulator 
spring is changed to obtain the regulator action at 
the temperature indicated by the thermometer. 


Differential Expansion of 
Metallic Elements 

Relative expansion of two metallic elements is used 
to position a pilot valve in the design shown in Fig. 
4-7. The sensitive element comprises two coaxial tubes; 
any difference in expansion of the inner tube as com- 
pared to the outer tube, or vice versa, results in a 
change in position of the pilot valve shown. The outer 
tube is usually the expanding element; the inner one 
being made of non-expanding material. The outer tube 
could be made of non-expanding material, but this de- 





——Adjustment 











St Solid 
liquid 


g ? 
YE 
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Fig. 4-4. In solid-filled systems bulb and bellows are 
filled with liquid. Pressure is exerted only by liquid ex- 
pansion. 





Fig. 4-5. Removable bellows head is placed on an ex- 
tension long enough to penetrate insulation of vessel; 
thermal element is installed inside vessel being heated. 


Fig. 4-6. This valve is directly connected to the sens- 
ing element which is protected by a thermowell. 


Fig. 4-7. Difference in expansion of two metals causes 
pilot valve to open or close. 
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sign would slow down the response. The pilot valve 
shown in Fig. 4-7 is used to vary the pressure of an 
air source which operates a control valve. 

The method of relative expansion does not adapt 
itself to direct operation of the regulator inner valve 
because the total motion is comparatively small. 


Regulator Selection 


Selection of vapor- or liquid-actuated temperature 
regulators is based on manufacturers’ data. General 
practice allows use of a direct-operated single-seated 
regulator up to 2” size with pressure drop of not more 
than 15 psi. A double-seated valve body makes it pos- 
sible to use sizes to 6” with a maximum pressure drop 
of about 35 psi. Use of a weight to balance the moving 
parts (Fig. 4-8) extends the range to 10-inch valves 
if the differential pressure does not exceed 15 psi. 
This type of valve finds successful application for low 
pressure-drops because the effect of unbalanced forces 
can be minimized by adjustment while the valve is in 


operat ion. 


Pilot Operation 

When an integral temperature-actuated pilot (Fig. 
4-9) is used, line pressure can be used to position a 
single-seated balanced valve of at least 6” size. The 
same approach, but using a diaphragm actuator rath- 
er than a piston, is used for low line pressures. The 
diaphragm, being larger than a piston in area, devel- 
ops a greater total force, thus giving this valve greater 
sensitivity. 


Combined Pressure-Temperature Control 


When the temperature of a tank of oil, a heat ex- 
changer, or some similar installation is controlled by 
varying the steam input, use of a regulator of any of 
the mentioned types does not control the steam pres- 
sure imposed on the equipment. During the period 
when the controlled liquid is being brought up to 
temperature, the regulator would open wide to furnish 
all the steam possible. This condition might place full 
line pressure on equipment which may have been de- 
signed for lower pressures. Two methods which sup- 
ply a maximum steam rate while limiting the supply 
pressure are in use. 

The first method (Fig. 4-10) uses a temperature 
control pilot in conjunction with an integral-pilot- 
controlled pressure regulator piped to a downstream 
connection. As long as the downstream pressure is 
below the set point, or insufficient to compress the 
spring in the pressure pilot, the small pilot in the 
pressure regulator remains open. Under these condi- 
tions the pressure which positions the inner valve by 
acting on its piston passes through the temperature 
pilot and depends on the temperature regulator. If 
the opening in the large control valve (as dictated by 
temperature requirements) allows the pressure to 
build up too much, the pressure pilot closes. 

The second method (Fig. 4-11) uses a similar 
pressure-pilot approach to limit the steam pressure. 
The temperature-sensitive unit acts on a lever that 
extends into the pressure-sensitive element. The tem- 
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a 
Fig. 4-8. Weight is 
used to balance moving 
parts so that thermal ele- 
ment is only required to 
upset this balance. 


Fig. 4-9. Thermal ele- 
ment operates pilot ad- 
mitting line pressure to 
position inner valve. > 


Fig. 4-10. Pressure con- 
trol overrides thermal 
pilot to limit maximum 
pressure. 


vW 














Fig. 4-12. 
Steam-control 
system. Thermal 
pilot introduces 
steam to conden- 
sate chamber in 
order to open 
control valve. 
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Fig 4-13. Ther- 
mocouple in gas 
pilot flame gener- 
ates current sup- 
ply for coil mag- 
net in this pilot 
flame monitor. 








Fig. 4-I1. Effect of pressure spring is de- 
creased by thermal element to limit steam 
pressure, providing both pressure and tem- deneinincsitiie 
perature regulation. 

SPRING VENT porT 


PRESSURE 
DIAPHRAGM 


OPEN POSITION (500 Millivolts) Pilot Generotor 


densate to position the temperature regulator. Sensi- 
tivity to temperature changes is altered by the setting 
of the needle valve. 


perature is controlled by varying the effectiveness, or 
setting, of the pressure control spring. A temperature 
increase in the controlled liquid forces the diaphragm 
down to assist the pressure acting against the dia- 
phragm of the pressure pilot, thus decreasing the 
pressure on the discharge of the main control valve. 
This, in turn, decreases the temperature of the con- 


Special Valves 


Many special valves have been developed for use 
on refrigeration units, storage water heaters for house- 


trolled liquid. Demand for more steam will be satis- 
field until the effect of the lever is entirely nullified, 
under which condition the pressure pilot limits the 
steam pressure supplied to the system. 

The regulator shown in Fig. 4-12 is also designed 
for steam service. At low temperatures the tempera- 
ture regulator shown at lower left is open, and the 
pressure under the diaphragm holds the line regulator 
open. As the controlled temperature increases, the 
pilot closes so that pressure under the diaphragm is 
relieved through the needle valve in the line to the 
downstream connection. The large diaphragm unit is 
a pressure regulator which closes the line valve in 
event of excessive increase in line pressure. Tempera- 
ture is controlled by varying the pressure of the con- 


hold use, heating and ventilating, flame-failure mon- 
itoring, etc. Most of these valves are adaptations of 
one or more of the principles discussed. 

Fig. 4-13 shows a pilot-flame monitor for gas-fired 
systems. As it requires no external source of electricity 
or air, it can be called a “regulator” of a special type. 
A thermocouple (actually several couples in series) 
in the pilot flame, develops a millivoltage (such as 
500 mv) sufficient to actuate the armature of an 
electromagnet. As long as the pilot is lit, the current 
in the electromagnet holds the flapper in a position 
such that the valve in the gas line is open; if there is 
no pilot flame the flapper closes the vent; the line 
pressure then closes the line valve. 
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HAROLD W. ALYEA 


Johnson Service Company 


HEN TREATING a controversial subject such 
as this, it is unlil» y that any writer can 
escape without bein» accused of bias. It is 
well to dispose of this matter at once. The company 
with which the author is associated manufactures both 
types of controllers. Although it has been identified 
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with pneumatic controls for over 70 years, it was per- 
haps the first to introduce a commercial electronic 
control in the heating field, having done this more 
than 17 years ago. 

These years of experience with both types of con- 
trols have led to two conclusions: (1) that there is a 
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FIG. 1. COMPARISON OF pneumatic and electronic control systems for heating and 


ventilating application. 


Page 1484—TInstruments & Automation—Vol. 30 





Which for Heating, Ventilating and Air Conditioning? 
SE EE eC ET 


place for both types and (2) that in most heating, ven- 
tilating and air-conditioning applications pneumatic 
controls are superior to electronic controls at present. 
The writer denies any bias but freely admits a prefer- 
ence for reasons explained in the following. 

As the title indicates, this discussion is confined to 
controls for heating, ventilating and air conditioning 
applications. While much of it also applies to indus- 
trial and process applications, these are beyond the 
scope of this article. Neither are we considering the 
average residence, where pneumatic controls are 
seldom used because of the limited size and the nature 
of the installations. 


Simplicity 
Reference to Fig. 1 leaves little doubt as to which 
is simpler. 


Adjustment 


Besides being more complex in construction, an 
electronic control system also is more complex to ad- 
just. 


Performance 


Proponents of electronic controls emphasize the 
faster response of the measuring elements. This is 
only natural, but it tells only part of the story. Of 
importance is the time lapse between a temperature 
change in the medium being measured and the cor- 
rective change in temperature to counteract it. 


Adaptability 

How conveniently do the two systems adapt them- 
selves to the various control requirements of heating, 
ventilating and air conditioning systems? 

Because the connection between the measuring ele- 
ment and the controllers in an electronic system is a 
pair of wires, these systems lend themselves to central- 
ized location of the controllers. The distance between 
the measuring element and controller may be any 
reasonable value if the wires are shielded and a suf- 
ficient range of resistance and capacitance balance is 
provided. However, recent developments in pneumatic 


The author of this article is Chief Field Engineer, Johnson 
Service Company, Milwaukee, Wisconsin. Mr. Alyea is a mem- 
ber of the American Society of Heating & Air Conditioning 
Engineers. 


control systems have brought many similar transmis- 
sion features into a price range which makes them 
economically feasible for comfort control work. Thus 
they are now able to compete in this category with 
electronic controls. If centralized location of control 
apparatus is desired it can be obtained with either 
system. 


Averaging Control 


An area in which electronic controls are considered 
by some to have the edge over pneumatic controls is 
in averaging the temperature response at several 
locations. 

Reliability 

Reliability depends not only on the number of com- 
ponents subject to failure, but on the nature of these 
components and how they are used. Pneumatic controls 
not only have fewer components but have very few 
subject to failure. 


Summary 


Many other articles have been written on this sub- 
ject. Although these articles are aimed primarily at 
process control applications and the more sophisticated 
instruments characteristic of this realm of control, 
nevertheless much of what they contain also applies to 
comfort control installations. If electronic controls 
were considered superior to pneumatic controls in any 
important respect, surely the first place one would ex- 
pect to find electronic controls predominant would be 
in the process industries. This is not the case.* 

In no major category does there seem to be any 
clear-cut superiority of electronic controls over pneu- 
matic, Certain features peculiar to electronic controls 
make their use more convenient. In the broad picture, 
however, pneumatic controls are simpler in construc- 
tion, have fewer and simpler adjustments, their op- 
eration is more readily observed, they are easier to 
service and more economical to maintain. They are 
versatile in application, provide excellent performance, 
and have an enviable record of reliability over many 
years of use. 

*This picture changes somewhat when considering more 
sophisticated control actions and systems. Perhaps the single 
most important factor to consider is PERFORMANCE, and 


evidence exists that some critical performance objectives de- 
mand the high-speed response of an electronic system.—Ed. 
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This extremely sensitive Cartesian-diver- 
type self-contained absolute-pressure 
controller has set-point memory and uses 
a balanced orifice for high flow capacity. 


URS Ri SB in oi eae 9: i 


FIG. 1. PROTOTYPE of 
new large-capacity, self 
contained, absolute-pres 
sure controller, 


Pressure Control by 


Cartesian piver PRINCIPLE is named after 
the French scientist, Decartes, who first defined 
it as far back as the sixteenth century. Consisting 
simply of an inverted float immersed in a liquid and 
containing trapped gas within it, the diver moves 
with the slightest change of pressure on the liquid. 
This motion is so sensitive to pressure changes that a 
barometer based on this principle and made by an 
Englishman in the early part of the eighteenth cen- 
tury could detect the infinitesmal changes in atmos- 
pheric pressure caused by the motion of clouds over- 
head. A simple self-contained and highly accurate 
pressure and vacuum controller of high sensitivity 
can be made by applying the Cartesian-diver principle. 
Many thousands of instruments using this principle 
are already in use in laboratories.* Fig. 1 shows a 
new unit modified for industrial use. 


Principle of Operation 

The schematic drawing (Fig. 2) shows both direct- 
and reverse-acting operation. The sensing element is 
an inverted can floating in an annular pool of mer- 
cury. The float is guided by a ball-bearing bushing 
to assure frictionless motion. The three-way valve 
shown is in a line between the volumes above and 
under the float. Any desired vacuum or pressure from 
a moderately high vacuum of 0.1 mm Hg to 500-psig 


*Gilmont, R., Industrial and Engineering Chemistry, Anal. 
Ed., Vol. 18, Page 633, (1946). Also Analytical Chemistry, Vol. 
23, Page 157, 1951. 
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pressure can be set by leaving the valve open until 
the system is at the desired vacuum or pressure. 
Closing the valve at this point seals off the volume 
under the float. Any change in pressure above the 
float will now cause the orifice to open (or close) to 
maintain the pressure. 

The magnification factor of the float (ratio of 
linear motion of float in inches to pressure change in 
inches of mercury) can be adjusted by selecting suit- 
able inside and outside diameters of the float and 
annular space containing the mercury. This factor 
can easily be made as high as 10, and in larger-sized 
units as high as 100. 

One of the difficulties of the laboratory instrument 
has been the necessity of sacrificing sensitivity for 
capacity when a larger orifice is needed—that is, the 
larger the orifice, the smaller the sensitivity because 
the force across the orifice (area of orifice times 
pressure differential across orifice) must be overcome 
by the float. The larger this unbalanced force, the 
smaller the sensitivity. Most of this difficulty can be 
eliminated by using a balanced orifice as is commonly 
done in balanced valves. A well-balanced orifice can 
give at least ten times the capacity of an unbalanced 
orifice at the same sensitivity. The balanced orifice 
and seal comprise two parallel O-rings coaxial with 
the float (above float in Fig. 2) which engage two 
cylindrical surfaces also coaxial with the float. The 
seals move with the float on an extension rod, and 
the vertical position of the cylindrical surfaces of the 
orifice can be adjusted. 
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FIG. 2. SCHEMATIC DIAGRAM of controller showing 


direct action for vacuum control, (left) and reverse action 


Cartesian Diver 


For direct action the orifice is closed off by a rising 
float; for reverse action the orifice is closed off by a 
falling float. Either action is possible in the same 
instrument because the seals can pass through the 
orifice in either direction by moving the orifice up or 
down to its maximum or minimum position. During 
this transfer operation, the “memory seals” on the 
float hold it in alignment while the orifice seals pass 
through. The pressure memory seals are O-rings that 
seal the unit when the float reaches its uppermost 
position; the vacuum memory seals are O-rings that 
seal the unit when the float reaches its lowest position. 
These seals seal off the pressure under the float with 
a very positive action. 


Vacuum Control 

Normally the direct-acting orifice is used for vac- 
uum operation; the reverse-acting orifice is used for 
pressure operation. Thus, for vacuum operation, the 
system is connected to the region above the float, and 
the orifice outlet is connected to a source of vacuum. 
The desired absolute pressure is sealed under the float 
by closing the three-way valve after equilibration at 
the desired pressure. 

When the system loses vacuum due to leakage (in- 
creases in pressure) the float falls and opens the ori- 
fice, permitting the vacuum source to reduce the pres- 
sure to the set value. At equilibrium, the orifice ad- 
justs itself to such a size as to just balance the amount 
of leakage. Owing to the high sensitivity of the float 


(right) for pressure control. In former, orifice seals when 
float rises; in latter orifice seals when float falls. 


ROGER GILMONT, ISADORE GEPNER, 
BERNARD HANLON 


Manostat Corp. 


EARL HITCHCOCK, DONALD SALMON 
Hoke, Ine. 


and the larger area of the balanced orifice, relatively 
large changes in flow result from small changes in 
pressure. 

When the system is shut down and air admitted, 
the float drops until the vacuum memory seal is seated, 
which in turn seals off the trapped reference gas under 
the float. When the system is started up again, the 
float will rise when the correct pressure is reached, 
and it will control at the previous setting. Hence the 
instrument “remembers” its setting. 


Pressure Control 

For pressure operation, the reverse-acting orifice 
position is used and a source of pressure is applied to 
the orifice outlet. After setting the desired pressure 
under the float, the source of pressure will supply 
gas to the system as needed. Any reduction in pressure 
of the system will raise the float and open the orifice. 
Again, the orifice will adjust to a size which will 
exactly balance the loss of pressure from the system 
due to leakage. When the system is closed down and 
allowed to come to atmospheric pressure, the float will 
rise and close off the pressure memory seal, which 
will seal the trapped reference gas under the float and 
maintain it until the system is started up again. 


Differential Control 
For differential control, the region under the float 
can be connected to a reference gas through the three- 
way valve. This reference gas can be atmospheric 
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pressure, a vacuum, or a pressure, as required. 

Under certain conditions, the direct-acting orifice 
can be used to control pressure, especially under con- 
ditions where the system is generating gas rather than 
losing it. Operating in this manner, the manostat will 
exhaust any excess pressure so as to maintain the 
system at the set pressure. In a similar way the re- 
verse action can be used for vacuum control when the 
system is losing gas instead of gaining it. Here the 
manostat will permit air or gas to enter the system as 
needed to maintain the set absolute pressure. 


Design and Construction 


In the actual instrument the connecting tube with 
the 3-way valve is an integral part of the instrument, 
consisting of two concentric tubes that connect the 
volumes above and below the float. O-ring seals are 
used throughout to give leakproof operation with 
mechanical rigidity. All metal parts are anodized 
aluminum, except those which require high precision 
or strength (valve parts, ball bushings and guiding 
rod of float) ; these are made of stainless steel. 


Performance Characteristics 


The relationship between absolute pressure and flow 
through the manostat has been determined experi- 
mentally for a typical pressure and vacuum setup. 
The results of two such experiments are shown in 
Fig. 3. No theoretical means has been developed to 
date to predict these curves either for the balanced 
or unbalanced orifice. Experiments with both types of 
orifices indicate that the slope of the straight-line 
portion increases with increased orifice size and de- 
creases with increased magnification factor of the 
float. The balanced orifice gives slopes considerably 
less than for corresponding unbalanced orifices. There 
also appears to be an optimum-size diameter of ori- 
fice, or at least a minimum size at which point further 
reduction in size does not reduce the slope. Studies 
of the relationship between slope and intentional un- 
balance introduced into the balanced orifice indicate 
that it may be possible to achieve negative slopes 
(indicating instability); therefore, zero slopes may 
be possible at the proper conditions of unbalance. 
It is hoped that further experimentation will lead to 
a more complete theory for predicting the slope and 
other characteristics of the pressure-flow curves. 

The balanced orifice with O-rings permits dead- 
end operation— that is, pressure control with no flow. 
This condition has never been possible with the un- 
balanced orifice of the laboratory type, where a very 
small flow was needed to overcome the slight amount 
of leakage at the orifice. The balanced orifice gives 
positive closure with a very small difference in pres- 
sure, especially as the diameter of the orifice is de- 
creased, 


Typical Installations 


General types of installation are shown schemat- 
ically in Fig. 4. Special attention should be given to 


FIG. 5. CARTESIAN MANOSTAT controlling the abso- 
lute pressure of hydrogen-filled electronic tubes. These 
tubes are first evacuated and then filled with pure hydro- 
gen to | mm Hg absolute pressure within a few thou- 
sandths of a mm. (Photo courtesy Amperite Corp.] 


the application involving filling with gas under vac- 
uum, such as filling electronic tubes with specific 
gases. Fig. 5 shows vacuum tubes being filled with 


hydrogen to an absolute pressure of 1 mm of mercury 
with a deviation less than a few hundredths of a mm. 
After considerable experimentation with many types 
of controllers. Mr. Ruttenberg and Mr. Powell of the 
Amperite Corp. concluded that the Cartesian manostat 
was the only instrument that worked satisfactorily. 

Another application uses the Cartesian manostat as 
a pressure transducer. Here the motion of the float 
can be converted into an electrical signal by replacing 
the orifice with a differential transformer. Theoret- 
ically this can detect as little as 0.002 micron of mer- 
cury differential pressure. Preliminary experiments 
indicate it may be possible to approach this theoretical 
limit. 

One major drawback is that the gas trapped under 
the float is temperature sensitive. For this reason a 
temperature compensator has been developed. The 
compensator uses the thermal expansion of mercury 
whereby the orifice seals are attached to a plunger 
which is pulled into a sealed mercury chamber when 
the mercury expands owing to temperature rise. The 
downward motion of the orifice seal exactly counter- 
balances the upward motion of the float caused by 
the expansion of the reference gas. The two diameters 
of the differential plunger must be adjusted in ac- 
cordance with the volume of the mercury reservoir, 
the dimensions of the float, and the volume of trapped 
gas under the float. 

Experiments to date show that this compensator can 
be made to work on larger units. Smaller units re- 
quire extremely close tolerances on the compensator 
parts in order to get satisfactory action, and require 
further experimentation. 


August 1957—Instruments & Automation—Page 1489 





Associate Engineer Donald A. Patterson dem- 
onstrates a problem in pluggable unit layout. 
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DIGITAL Automation—No. 22 
History of checking procedures in Eniac, Binac, 
and Univac reveals the state of the art of digital- 
computer fault diagnosis and checking procedures. 
Trend is to automatic built-in self-checking pro- 
cedures. Techniques include parity check, and use 
of odd-even check points and odd-count codes. 


CHECKING CIRCUITS AND DIAGNOSTIC ROUTINES 


J. PRESPER ECKERT, JR. 


Remington Rand Univac Div. Sperry Rand Corporation 


HERE are basically two kinds of machine faults 

which can cause trouble in an electronic com- 
puter installation—permanent failure of a component 
or circuit and intermittent troubles. 

The permanent fault is simplest to locate. Obvious 
examples are blown fuses, shorted tubes, open resis- 
tors, etc. 

Intermittent troubles can be classified as catastro- 
phic or casual. What we call catastrophic faults are 
those intermittent troubles of non-marginal nature with 
long time-constants that are not usually caused by 
faulty design. Such troubles might result from a loose 
connection subjected to vibration or random shocks. 
Good logical or electrical design cannot anticipate 
many such situations, nor can the best maintenance 
staff in the world be sure of finding the trouble swift- 
ly. A connection can open and, before any definitive 
evidence can be gathered, it can close again. 

The casual fault is that which remains after the 
compromises of the ideal logical or electronic design 
with the necessities of economics. An example would 
be the occasional dipping of a pulse below a threshold, 
with resultant error or inconsistency. 

The purpose of fault diagnosis is two-fold; we want 
to determine what is wrong, and we want to gain some 
idea of where the trouble can be found. The engineer’s 
diagnostic tools are (1) checking circuits built into 
the computer mechanism. and (2) diagnostic routines 
or check. The former are more or less automatic; the 
diagnostic routines and program checks require the 
cooperation of operator and programmer, and fre- 
quently demand some intuition of the cause of the 
trouble. 

Diagnostic routines also consume valuable time and 


permit propagation of errors throughout the com- 


puter. Checking circuits, functioning automatically as 
the computations are performed, consume little or no 
time and do not allow the propagation of errors be- 
cause they stall the computer on the discovery of an 
error. For large-scale computers designed for commer- 
cial and business use the most efficient system for 
error detection and fault location is one that is built 
into the machine and functions automatically under 
computer control (until such time as computers are 
built along simpler logical lines and of components 
more reliable than those currently used). At the pres- 
ent time there is little evidence of the economic supe- 
riority of programmed systems over built-in systems. 


Eniac System 

The diagnostic routines first used with the Eniac 
in 1945 were of four basic types. The principal diag- 
nostic test was an omnibus routine containing every 
possible computer operation and using every control 
function; it investigated every section of the computer 
many times. Performing the test required about 10 
minutes. This omnibus routine was primarily intended 
to locate permanent faults. As it repeated each opera- 
tion many times, it also frequently tracked down faults 
of the casual and catastrophic types. Normally it was 
used once a day. 

Eniac’s second test was similar but required only 
about a minute and a half. It was used about once 
each operating hour and tested only the more-frequent- 
ly-used portions of the computer, with fewer opera- 
tions than the long routine. 

The third checking operation consisted of taking 
differences on the problem, using the accumulator of 
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a tabulator for subtraction, while at the same time 
printing out the answers. 

The fourth and final checking operation consisted 
in running each problem twice and comparing the 
results to check for any intermittent fault which might 
have occurred during either run. 

The probability that a machine fault could escape 
detection by this assortment of tests was small. How- 
ever, the duplicate runs could not expose errors that 
occurred only on certain combinations of numbers or 
instructions; if these combinations were not included 
in the short test, the troubles would escape detection. 
The differencing of the results by the tabulator was 
therefore needed as an additional check. This also 
helped detect program error. 





Defects of Original System 
This system of checks looked good. However, it 
proved to be both hazardous and uneconomical. 
The costliness of the procedure is evident; perform- 
ing the tests and running the problem twice absorbed 
at least 60% of the available computer operating time. 
The procedures exposed the existence of errors, but 
helped little in locating the troublesome intermittent 
failures that produced the errors. 
A serious disadvantage was that the tests were run 
INTERNAL OPERATIONS OF THE central computer are at the discretion of the human operator. Operators, 
continually checked by monitors that detect overheating, under the pressure of work or simply owing to normal 
signaling the location of potential trouble before it de- human laziness, sometimes tend to omit them. No 
velops. amount of cajoling or threatening could make an 
operator pay strict regard to the superimposed system 
of checks, This leads one to the conclusion that an 
automatic system must be automatically checked, or 
else one must have the assurance (impossible to give) 
that it cannot be wrong. 

These experiences with human frailty, and with the 
problems of fault isolation using even the best diag- 
nostic routines, indicated the advisability of including 
within a computer, and under its control, circuits 
which would check for errors and inconsistencies and 
which would be designed also to help locate trouble. 

With the larger memories and even higher speeds 
of the current computers the situation is somewhat less 
critical because the checks and reruns can be included 
in the original program to reduce operator tampering. 
The principal loss is usually about 60% or more of the 
computer time, which is required to perform the omni- 
bus routine and the duplicate problem runs, to store 
the intermediate answers, and to perform the answer 
comparison routine. The accompanying loss of 60% 
of storage area in the memory is also an important 
consideration. 
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Binac System 


With the design of Binac we moved away from pro- 
grammed tests and incorporated instead the principle 
of complete computer-checked operation. The Binac 
consisted of two identical and complete computers. 
There was no temptation for the operator to cheat on 
test routines because there were no test routines except 

LV, a ie those used in early de-bugging and certain preventive 
~~ SORAD maintenance checks. The two computers checked each 


USE OF DUPLICATE circuits is one basic checking tech- other at all times. 


nique. The comparison of the two answers produced by 
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the two halves of Binac was accomplished very simply. 
A pair of comparators, each operating from a different 
one of the two power supplies, compared all the data 
passing over the main transfer bus of the two com- 
puters. Any discrepancy stopped both computers si- 
multaneously. This, incidentally, satisfies the most 
critical requisite of diagnosis, namely that faults be 
detected as they occur so that the faulty state can be 
fully retained for complete analysis. 


Univac System 


Experience in operating the Binac convinced us of 
the value of duplicate units and of continuous com- 
parison of results as they are obtained. In designing 
the Univae system, this idea was modified somewhat 
to save equipment. For example, only those compo- 
nents of Univac are duplicated for which no other 
valid means of checking could be found with a rea- 
sonable expenditure of engineering, or in which the 
simplest means of locating the trouble would be inter- 
changing duplicate chassis. 

The memory is not duplicated, for example, but is 
parity checked instead. As there are many identical 
memory chassis, the ability to locate troubles by 
chassis interchange already exists without additional 
expense for duplication. 

All pulse-group transfers are also parity checked. 
Some especially intricate parts of the Univac are both 
duplicated and parity checked, so that the trouble is 
not only caught, but the offending unit designated. 
In many cases, the checking circuits themselves are 
duplicated. 

As a result of a careful evaluation of probabilities 
in checking requirements, 35 checking circuits were 
put in Univae. 

Let us discuss the detection of catastrophic errors. 
Assume that a connection was broken somewhere in 
the computer. This could cause any one of three dif- 
ferent errors: it could read all binary zeros on to 
subsequent stages; it could read all binary ones: or it 
could possibly pass random pulse-groups. Since Uni- 
vac recognizes only an odd-count code*, the first zero 
train to pass an odd-even check point** would stall 
the computer. 

The all-ones condition would, however, pass the odd- 
even check point. Hence Univac has a_ detecting 
circuit which inspects the blank spaces between each 
twelve-character word. Any pulses in this space stall 
the computer. Furthermore, the a-c coupled circuits 
would bog down with a pulse train of all ones (in 
essence, a steady-state signal) because the restoring 
circuits cannot handle this type of signal. This would 
produce errors noticeable to an odd-even checker. 

To detect the random pulse group we rely on both 


*An odd-count code is a code in which every character is repre- 
sented by an odd number of binary digits. In the case of 
Univac, this number is seven. 


**An odd-even check point is a point in the circuitry of the 
computer at which an odd-even check is made. An odd-even 
check is simply a counting of each character passing the check 
point. If the counting indicates an even number of binary 
digits, the system automatically indicates that an error has 
been made, since each Univac character contains seven binary 
digits. 


duplication and parity checking*. Each pulse group 
that passed in the time span allotted for a single 
character would have a 1:2 chance of passing the odd- 
even check, but this chance is for a single character, 
and rapidly improves to 1:2'* or 1:4096 for pulse 
groups occurring in as little time as 40 microseconds. 
Remember, too, that we are presuming a random sit- 
uation caused by a catastrophic fault, which means its 
time constant is probably much longer than one word, 
so that the chance of such an error going undetected 
would, in general, be much better than even one to 
four thousand. In addition, the chances of a random 
pulse group passing a comparison check with correct 
pulse train in the duplicate version of the same cir- 
cuit are dim indeed. 

In all cases the checking circuits or comparison cir- 
cuits stall the computer as soon as a discrepancy is 
detected. The importance of stopping operation as soon 
as an error occurs cannot be too strongly emphasized, 
especially considering the operating speed of an elec- 
tronic computer. In considerably less than human re- 
action time an error easily can be propagated through- 
out the entire system. This makes isolation of the fault 
extremely difficult, and rapid isolation of the faulty 
elements from among thousands of possible culprits 
is the principal troubleshooting challenge in any large- 
scale electronic device. 

The function of a check scheme is to inform the 
operator of an error or a fault and then, if possible, 
to assist him in isolating the trouble. The principal 
objection to checking circuits and duplicated equip- 
ment has been cost. While their cost is high, it is an 
initial cost only; they reduce maintenance expense. 
Relying on diagnostic routines and programmed 
checks requires a smaller initial cost but uses up costly 
computer time and programmer time to evolve and 
maintain them. Univac does make use of some diag- 
nostic routines in checking out the equipment during 
factory tests and after performing corrective main- 
tenance. Some test routines contain purposely contra- 
dictory or inconsistent instructions to test the error 
circuits. Also, there are routines for checking the 
arithmetic circuits, the control and sequencing equip- 
ment, the input-output control circuits and tape units, 
the memory and memory controls, and the instruction 
decoders and encoders; a special routine exhaustively 
checks each of the checking circuits. 

In addition, the entire memory is parity checked 
automatically every four seconds. This is not pro- 
grammed, but built in (although the operator can 
elect to omit it). The test uses 1/25 of a second to 
check the entire memory without any time-out for 
waiting periods as the memory is scanned. With a 
4-second cycle, only 1° of the computer time is con- 
sumed. 

Because of these checking circuits the user does not 
have to rely on the operator’s performing test runs, 
on a programmer's skill in coding a program check, 
a test problem, or a diagnostic routine. Isolation of a 
faulty circuit is simple because the computer stops at 
the instant a fault is detected. The checking circuits 
give an instantaneous warning when trouble comes, 
so that the trouble is located and not propagated. 


*A parity check, in the case of Univac, is an odd-even check. 
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ONE-SHOT MULTIVIBRATOR 


The one-shot multivibrator provides one rectangular 
pulse of constant duration and amplitude for each input 
trigger, and is used to generate a pulse of adjustable 
duration with fast recovery time. It differs from the 
bistable multivibrator in that it has only one stable con- 
dition (left-hand stage conducting, right-hand stage non- 
conducting). Hence 27-v positive pulse to grid at right, 
or 35-v negative pulse to grid at left causes regenerative 
action (via common cathode resistor) that quickly causes 
left-hand stage to cut off, and right-hand stage to con- 








OUTPUT 
































duct. This condition is not stable because the capacitor C 
will start to charge through R3, causing regenerative 
action that restores the stable condition, Output is one 
rectangular pulse whose duration T in usec is approx.: 
T = (C) (0.08V—0.6), where C is in uuf and V is 
voltage between grid and cathode of input stage at right. 

Input: Left grid requires 35-v negative pulse minimum 
with 3-v overshoot and minimum duration of 1 usec; 
right grid (if used to trigger) requires 27-v positive sig- 
nal, minimum, with 2 usec or more duration with over- 
shoot clamped (by diode). 

Output: 60-v positive pulse. 

Output impedance: About 4.7K at 90% max. duty cy- 
cle. 

Frequency range: 0 to 100 ke. 

B Supply: 200 v at 12.5 ma. 

Source: Circuit Z-8889, EECO Production Co., 827 S. 
Vermont Ave., Los Angeles 5, Calif. 





100 ELECTRONIC CIRCUITS 


The first 100 circuits in this series are 
available in book form, indexed as 
follows: 

Test Instrument Circuits 


Phase Shifters 


Alarms 


Power Supply Circuits 
Amplifier Circuits 
Oscillator Circuits 
Pulse Circuits Controllers 


Available from Instruments Publishing Co., 845 Ridge 
Ave., Pittsburgh, Pa., $2.00. 
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ELECTRONIC 


MILTON H. ARONSON 


Instruments & Automation 


and 


CHARLES F. KEZER 


Digitronics Corp. 


PORTABLE 2-CHANNEL MICROPHONE 
AMPLIFIER IS TRANSISTORIZED 


Two independent microphone channels are provided in 
this transistorized mixing-amplifier, used for broadcast- 
ing remote events by a radio station. It is used with 250- 
ohm dynamic microphones, providing output level suffi- 
cient to feed telephone lines to the station. Independent 
gain controls Pl and P2 provide low-level mixing, se- 
lected for simplicity. P3 is the master gain control. 


PP PLATES 
TO 6002 


V.VU. 


Miniature electrolytic capacitors were found to be suit- 
able for interstage coupling except at the collectors of 
the low-level stages, where paper capacitors were used. 
Capacitors Cl, C2, C6, C7 and C8 are electrolytics. 
Frequency response is corrected by C5 and R6 at the col- 
lector of the second stage. 

A commercially available plate-to-600-ohm-line trans- 
former provides push-pull drive to the output stage (trans- 
former is connected for voltage step-down). Resistors R9 
and R10 provide stabilizing degeneration. Transformer 
Tl is UTC Type 0-9 ouncer; T2 is UTC 0-10 ouncer. 


Input: From two dynamic microphones. 
Output: +4 VU normal program level, equivalent to 
6.3 milliwatts. 


Insertion gain: 65 db. 

Load impedance: 600 ohms. 

Source impedance: 250 ohms. 

Frequency response: 3 db down at 100 eps: 1 db 
down at 15 ke. 

Distortion: 3% at +4 VU output. 

Noise: 50 db below normal program output. 





CIRCUITRY 


The circuit is the heart of all electron- 
ics. Here are 4 more basic and interest- 
ing circuits. Unless marked, resistors 


are in ohms, capacitors in microfarads. 


Supply: 22.5 v battery at 5 ma. 
Source: E. C. Smith, Radio Station WFIN, Findlay, 
Ohio; also Tele-Tech & Electronic Industries, Aug., 1955. 


MULTIVIBRATOR CYCLE TIMER IS 
ADJUSTABLE FROM 1 CPM TO 60 CPS 


The R-C constants in this multivibrator are contin- 
uously variable. Hence operation can be chosen anywhere 
in range of 1 operation per minute to 60 per second, a 
range useful in life-testing of relays, solenoids, motors, 











TO CONTROLLED EXTERNAL CKT 
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etc. Speed of operation can be checked by observation 
of lights or with an oscilloscope on faster ranges. The 
B— bus must be insulated from the chassis, as is cus- 
tomary with voltage-doubler supplies. 

Frequency range: 1 per minute to 60 per second. 

B Supply: Voltage doubler operating from 115-v Tine. 

Relay: Potter-Brumfield type CM-11-5000 or equiva- 
lent. 

Source: H. F. Parks, Henry Francis Parks Laborator- 
ies, Portland, Ore.; also Radio-Electronics, February, 
1956. 


DIFFERENTIATOR 


This is one of two differentiators used in series to 
measure acceleration (d°x/dt*) from a displacement 
signal (x) representing the ballistic impact of a projectile 
striking a steel plate. The circuit is almost identical to 


one developed at MIT Radiation Laboratory, and de- 
scribed in Vol. 19, Radiation Laboratory Series, by 
B. Chance et al. Original displacement signal is obtained 
from phototube that detects the missile position. 

Input signal is fed to a cathode follower which has the 
differentiation circuit in its cathode circuit. Junction of 
the resistor and capacitor comprising the differentiator 
is held almost constant by the d-c feedback amplifier V3 
and cathode follower V4. Hence current through the 
differentiating capacitor must be exactly proportional to 
the rate of change of the input signal, as is the output 
signal. Output changes exactly 6 db per decade over 3 
decades of frequency on logi scale (frequency range of 
1000 to 1). 

Three differentiation capacitors are chosen to accommo- 
date various ranges of frequencies; the 50 uuf is used for 
a range of frequencies from 1 ke to 1 Me; the 100-uuf 
capacitor is used from 300 cps to 300 ke; the 370-uuf 
capacitor from 100 cps to 100 ke. Note that this is a fre- 
quency range of 1000/1 in each case, but neither the 
upper nor lower limits can be considered as sharp. 

















High-frequency noise signals are amplified and exag- 
gerated by the differentiation process. Hence frequencies 
of up to only 100 ke could be used when two differentia- 
tion circuits were used to obtain acceleration from dis- 
placement. Improvement was obtained by using only one 
differentiator to obtain velocity, then obtaining the ac- 
celeration curve analytically from the velocity curve by 
method of differences. This improved the bandwidth 
from 100 ke to 1 Me; with photo-amplifier bandwidth of 
300 ke, noise is less than oscilloscope trace width. The 
2K, 3K, and 5K resistors in the cathode circuit of the 
6V6 are 10-watt resistors. 

The l-meg resistor connecting the cathode to heater of 
the 6V6 is not critical; 100.000 ohms would serve as well 
to maintain the d-c potential of the heater at a proper 
level relative to the cathode and to prevent pickup by the 
cathode of heater-transformer hum. 

The —65-v cathode tap adjusts the operating point of 
the 6AC7 and 6V6 to a linear portion of the character- 
istic because of the high value of B-plus used (575 v). 

Function of V2 is to provide a high-impedance plate 
load for V3 and thus increase the gain of V3 (the cas- 
code principle). 

Function of the 0.01-0.0001-uf capacitance divider 
across the grid of V4 is to stabilize the feedback loop. 

Range of useful frequencies (6 db/decade): 100 cps 
to 1 Me in 3 steps. 

B Supply: 575 v, unregulated, at 90 ma; —65 v, un- 
regulated, negative tap on bleeder resistor of B supply. 

Source: John C. Lindsay and A. Victor Masket, U. of 
North Carolina, Chapel Hill, N. C.; also Review of Sci- 
entific Instruments, July, 1954. 
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Automation in Airframe Production 


Bendix Aviation Research Lab 
builds numerically-controlled mill- 
ing Machine for The Martin Co. 











FIG. 1. NUMERICALLY-CONTROLLED 50-TON MILLING MACHINE which gets commands from perforated 


tape. Control unit is shown at right, operator's stand at left. 
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FIG. 3. CLOSE-UP VIEW 
f perforated plastic 


Tape. 


FIG. 4. OPERATOR AT CONSOLE performs only 
functions of (1) installing fixture and work piece, (2) 
loading and unloading of control tape, (3) changing 
of cutters, and (4) starting and stopping of machine. 


FIG. 2. CODED INFORMATION 
TAKEN FROM BLUEPRINT and 
put on punched paper tape by 
Flexowriter is translated by com- 
puting equipment into perforations 
on plastic tape. Computer i 
shown at right, auxiliary storage 
unit at left, and master writer on 
desk. 


FIG. 5. SENSITIVE HYDRAULIC SERVOMECH- 
ANISM is checked periodically by operator. It con- 
trols milling machine slide movements to produce 
proper relations between cutter and workpiece. 


August 1957—Jnstruments & Automation—Page 1497 





ROTOR (ROTATED 
BY MOTOR TO ALIGN 
WITH STATOR PORTS) 


/ <0" RINGS 
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FIG. |. SCANNER schematic. 
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IDENTIFICATION DECKS WITH 12 INPUT PORTS) 


This device pneumatically ROBERT J. MARMORSTONE 
switches a number of pressure Giannini, Datex Div. 

sources into a single output port 
providing an economical means 
of measuring a multitude of 
pressures with one transducer. 


| ie PRESSURE SCANNER consists of a stator 
having 12 input ports, and a rotor that connects 
any one of twelve input ports to the center output port 
(Fig. 1). The rotor is rotated to a desired position 
by a unidirectional high-torque motor acting as a posi- 
tioning servo. The motor operates the rotor to any 
position externally selected by means of a switch. A 
12-position switch inside the scanner unit is connected 
io an external 12-position switch so that when both 
switches are on the same position the motor circuit 
is opened and the motor stops (Fig. 2). A relay cir- 
cuit in the unit provides dynamic braking to stop the 
motor when rotor and stator ports are in coincidence. 
An additional bank of contacts on the internal switch 
indicates rotor position either visually by lights or 
in digital form for recording devices. The positioning 
system allows points to be skipped or scanned in any 
desired sequence by remote control. 

The scanner is also available with a step drive that 
can be controlled from a pulse input in the same 
manner in which a telephone-type stepping switch is 
driven. 

The pressure scanner will operate over a range of 
from 0.1 psia to 350 psig, and can be used for dry 
air or non-corrosive dry gases. It is designed for a 


Page 1498—Instruments & Automation—Vol. 30 








FIG. 2. BASIC 


control circuit 
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normal industrial environment and will operate under 
ambient temperatures up to 150° F. 


Accuracy and Calibration 


In addition to providing an economical means of 
measuring a number of pressures, the pressure scan- 
ner can increase measurement accuracy. In general, 
figures specifying inaccuracies due to linearity and 
hysteresis are a percentage of full-scale reading (e.g., 
+ 0.5% ). Usually, the figure quoted is a conservative 
value owing to the variable nature of hysteresis errors 
caused by random applications of pressures. The pres- 
sure scanner minimizes hysteresis errors by venting the 
transducer to atmosphere between successive ports in 
the scanning cycle. In this manner the unknown pres- 
sure is always applied in the same direction—upscale. 
The net result is a pressure-to-electrical conversion 
that provides excellent reproducibility. 

Two of the 12 input ports on the scanner can be 
used also to apply zero and calibration pressures. A 
record of transducer and recorder calibration at the 
zero and calibration pressure points can be auto- 
matically recorded during each scanning cycle. The 
measured pressure can be referenced to the recorder 


zero and calibration readings to obtain a corrected 
pressure reading since the zero and calibrated pres- 
sure readings represent exact values on the measure- 
ment system calibration curve at the time all readings 
are being taken. Also, initial calibration upon installa- 
tion can be accomplished with a minimum of effort. 


Stabilization 


When using a pressure scanner in multiple-pressure 
scanning systems, sufficient time should be allowed 
between successive scan points so that the pressure 
being switched to the transducer can stabilize. The 
delay time is determined by the over-all accuracy de- 
sired of the system. In most applications, the addi- 
tional volume added to the pressure system by the 
addition of the pressure scanner will be a small por- 
tion of the total volume of the system. Thus, the addi- 
tion of the pressure scanner will have a_ negligible 
effect on pressure stabilization time of the particular 
pressure channel. The output volume of the scanner 
illustrated in Fig. 1 between the point of line cutoff 
on the rotor to the output surface of the cap is 0.01 
cu in. The input volume (between the input connector 
and the rotor) is approximately 0.1 cu in, but does not 
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FIG. 3. BROCK DIAGRAM of 
typical multi-pressure scanner 
system using one transducer. 
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affect operation because this volume is not switched. 
The use of a flush-diaphragm transducer might add 
0.005 cu in to the total volume introduced by the 
scanner, Transducers with greater internal volume 
will have proportionately greater effect depending up- 
on other parameters of the input system, 

time can be decreased by designing 
the pneumatic system with a short length of large 
diameter tubing. The effect of line volume on stabili- 
zation time can be readily illustrated by taking two 


typical pneumatic systems, the first with 18 inches of 


Stabilization 


1,” tubing from the pressure source to the pressure 
scanner and the second with 100 feet of 1” tubing. 
Relative stabilization times required for the trans- 
ducers to read within 0.1 is 15 milliseconds for the 


first system and 600 milliseconds for the latter. 


Typical Systems 
By using one pressure scanner to interrogate twelve 


other pressure scanners, as many as 144 pressures can 


IDENTIFICATION 























OEVICE 


pane CONTROL 


be measured with only one transducer. A block dia- 


gram of a typical system is shown in Fig. 3. The 144 


pressure inputs are connected to the input ports of an 
additional pressure scanner. The output of the latter 
scanner will thus sequentially scan the inputs of the 
144 pressure variables. This system is generally ap- 
plicable where all pressures fall within the same range. 

Where a plurality of transducer ranges is required, 
the input pressures are connected to the pressure scan- 
ner associated with the range which will offer greatest 
accuracy (Fig. 4). An system 
speed is possible over that of the single-transducer 


increase in over-all 
operation. As an example: assume a system contains 
ten pressure scanners that will be controlled in two 
groups of five each. While the transducers associated 
with the second group are being scanned, the first 
group is positioned to the next point, In this manner, 
the pressures of group number one are being stabilized 


while the transducers of group two are being recorded. 


TO MEASURING 
SYSTEM 


FIG. 4. BLOCK DIAGRAM of 
typical multi-pressure scanner 
system using one transducer 
per scanner. 
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THE DYNAMIC re- 
sponse characteristics 
of a process control 
system are being stud- 
ied with the aid of a 
Philbrick analog com- 
puter. 


et 


_— 


el 2 
Co Institute of Technology, Cleveland 6. Ohio. rete 


gmt 
Wide 


conducts a Summer Study Program on Process 
Control Theory. These pictures show how the basic 


; 

7 

; 

problems of control response are tackled. | 


TRANSIENT RESPONSE tes? 
being made on a two-time- 
constant process with pneu- - 
Ee eee TRANSIENT RE- 
SPONSE test being 
made on a TWO-Capac- 
ity liquid process with 
electronic control 
tem. 


FREQUENCY-RESPONSE test i: 
¢ being run on a hydraulic control 
system. 








Dv this International Geophysical Year (July 
1, 1957 to Dec. 31, 1958) scientists of the US 
Department of Commerce are utilizing thousands of 
instruments—most of them new. The US National 
Committee for the IGY, organized by the National 
Academy of Sciences, looks to three scientific bureaus 
in Commerce for substantial contributions on three of 


the earth sciences. These are: 

Water Bureau—meteorology; 

Vational Bureau of Standards—ionospheric physics, 
the study of the electrified region from 25 to 250 
miles above the earth that is so important to radiv 
communications; 

Coast and Geodetic Survey—geomagnetism, espe- 
cially the part generated by electric currents high 
above the earth in outer space. 

Ali three bureaus cooperate with many other US 
agencies and with scientists of over 60 foreign coun- 
tries. 

A fourth agency in Commerce, the Civil Aeronau- 
tics Administration, transmits IGY messages over its 
domestic and foreign circuits. 





Commerce 
Department IGY 
Instrumentation 


Coast & Geodetic Survey 


THE COAST AND GEODETIC SURVEY conducts most of the US magnetic 
studies for the IGY. Since 1843 it has observed the earth's magnetism for 
mariners’ and aviators’ charts. It also contributes data on earthquakes, gravity 
of the earth, tide movements, and latitude and longitude. 





HORIZONTAL COMPONENT 





eae nae 
RECORDER AND GALVANOMETERS 





IN THE BENIOFF SEISMOGRAPH 
delicately-balanced masses move 
relative to instrument supports when 
the ground moves. 


RUSKA RAPID-RUN MAGNETOGRAPH is special IGY instrument. The three 
components at right are the variometers for horizontal direction, horizontal in- 
tensity, and vertical intensity of the magnetic field. Through an optical lever 
system, variometer deflections are photographically recorded in the unit at left. 


a deta fecal 


Baron ceaoves 


Pr 


C&GS MAGNETIC OBSERVATORY at Fredericksburg, Va. The variation instrument buildings, absolute magnetome- 


ter buildings, etc. are isolated from one another to avoid interaction of magnetic components of instruments. 








NBS Radio Noise 
Recording Program 


The NBS has set up 16 radio noise- 
recording stations throughout the 
world to record radio signals gener- 
ated by the more than 50,000 thun- 


derstorms occurring daily on earth. 


ONE OF THE WORLD-WIDE CHECKING A RADIO NOISE re- 
chain of recording stations de- corder at a field station of the 
signed by the NBS. NBS Boulder labs. 


Va., has been flashing warnings to 
scientists throughout the world to 
redouble their observational ef- 
forts in anticipation of unusual ac- 
tivity in cosmic rays, aurora, earth 
magnetism, and radio propagation 
disturbances. Warnings are based 
on observations of sun's surface 
and soundings of ionosphere. 


1 Since July |, the NBS radi 
NBS World Warning Agency for IGY Pits es a pare bea Ps 





JOHN J. SULLIVAN operates 
the NBS-developed lonosonde 
which sounds the ionosphere. 
Data are recorded on film. 


CONTROL ROOM OF World Warning Agency. Incoming teletype 
messages bring data on disturbances; outgoing messages warn of ex- 
pected increases in disturbances. Wilson E. Higgins (extreme left) /s 
at the teletype while Lynn Sholar operates radio direction-finding 
equipment. At right is equipment used to record the intensity ot radio 
waves from distant broadcasts. 





HIGH-SPEED HIGH- 


The Naval Ordnance Laboratory is engaged in a 
program to determine the pressure-volume-tempera- 
ture relationships of some gases at high tempera- 
tures and pressures—up to 4000°K and 100,000 
psi—where drastic requirements must be met with 
regard to gage performance. After a study of vari- 
ous techniques of pressure measurement, the design 
described in this paper was selected for development. 


is supported by a polystyrene disc through which 
passes the electrical lead to the recording equipment. 
The plastic disc is held in place by a retaining ring. 
The gage housings for the lower pressure ranges are 
made of 18-8 stainless steel and not heat-treated; for 


ASIC PRINCIPLE of the pressure gage is shown 

in Fig. 1. An x-cut quartz crystal is cemented 
on a steel plate, 1(A). The pressure on the plate bends 
it and stretches the crystal, 1(B). Consider the strain 
diagram, 1(C), for the line MM through the pressure- 
deformed plate. At point A the metal is under com- 
pression, which decreases as the distance from the sur- 


higher pressures they are made of Navy class-5 tool- 
steel heat-treated to Rockwell-C-scale 55-60. 

Fig. 3 shows the manner of mounting the pressure 
gage in the compressor. It is mounted in a 1” diame- 
ter well, 1-1/16” deep, in the compressor wall. Over 
the gage face is a cover plate held in place by a re- 
taining ring. Underneath the cover plate and retaining 
ring is an O-ring pressure seal. The purpose of the 
cover plate and O-ring is to seal the face of the gage to 
prevent the application of pressure to the side of the 
gage. This gage, especially for the case of thick face 
plates, is appreciably sensitive to side pressures. The 
frequency response of the side of the gage is limited 
by the annular region between the gage and the well 
wall. In order to eliminate the frequency-response limi- 
9 tation of the annular region it is necessary to locate 
the pressure seal at the face of the gage.* The clear- 
ance between the gage and well wall is about 0.005”. 
The cover plate is steel, 0.005” thick. The natural fre- 
quency of the cover plate does not affect gage fre- 


face increases. The median plane at 0 is neither com- 
pressed nor elongated. The elements are under increas- 
ing tension as the opposite side of the plate is ap- 
proached, The crystal is likewise under tension, being 
cemented to elements on the plate that are elongated. 
This is indicated by C of Fig. 1(C). The crystal is 
quite thin compared to the plate, so the tension in 
the crystal along MM is essentially constant. This 
stretching of the crystal produces charges on its faces 
which depend on the applied pressure, and which. 
upon calibration, can be used as a measure of this 
pressure. The crystal acts as a piezoelectric strain 
gage. 

\ sketch of the pressure gage is shown in Fig. 
Che x-cut quartz crystal (0.005” thick and 0.28” in 
diameter) is cemented to the plate that forms the face 
of the gage with a thermosetting plastic cement, Aral- 
dite No. 1 (distributed by the Ciba Company of New 


York). The charges generated on the cemented side quency response since it is held firmly against the 


gage by pressure. The spacer at the base of the gage 


of the gage are capacitively coupled to the housing a 
sets the gage face flush with the wall beneath the re- 


because the cement is non-conducting. The other face 
of the crystal is plated with gold. A spiral spring 
makes electrical contact with this surface. This spring 


taining ring. 

Accurate calculation of gage natural-frequency and 
sensitivity is quite complicated. Thin-plate formulas do 
TABLE 1—THEORETICAL vs EXPERIMENTAL not hold, and boundary conditions are not easily de- 

VALUES OF SENSITIVITY AND NATURAL termined, Natural frequencies and sensitivities have 
FREQUENCY been calculated using thin-plate formulas with the as- 
Gage Peak Plate Sensitivity Lewest etural Preaueney sumption of fixed edges. These calculated and experi- 


Pressure Thickness (micromicrocoulombs/psi) (cycles per second) , : a . n 
(psi) (inches) Theoretical ocostanantel teavelioas Experimental mentally-determined values are shown in lable l. 


3,000 0.05 0.46 0.618 140,000 94,000 

10,000 0.09 0.142 0.225 250,000 125,000 : 
25,000 0.13 0.068 0.130 360,000 90,000 * This gage sensitivity to side pressures—and consequently 
50,000 0.19 0.032 520,000 76,000 its limitation on frequency response—was not appreciated 
100,000 0.25 0.018 700.000 79,000 when this gage was first described at the Seventh National 
Instrument Conference. For further details see reference (h). 
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CRYSTAL: 
P, L. EDWARDS A. QUARTZ CRYSTAL CEMENTED 90 PLATE 
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U. S. Naval Ordnance Lab. 
White Oak. Maryland 
APPLIED | PRESSURE COMPRESSION TENSION 
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PLATE “7 
0 
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quency response, with many natural modes of oscilla- 

tion. The complexity of the gage’s response character- 

istics precludes the direct calculation of its distortion 

of the pressure pulse. It is necessary, therefore, to use 

a less direct approach. To determine expected gage 

distortion an equivalent second-order system was con- 

sidered, consisting of a series resistance, inductance, 

and capacitance circuit. The input, across the three Se 

elements in series, is a voltage proportional to the 

approximate pressure pulse and the output is the volt- 

age across the capacitor. Calculations indicate a maxi- 

mum distortion of the pressure pulse of 6%. The 

calculations also show that the distortion introduced 

by the gage will be almost entirely oscillatory and at 

the gage’s natural frequencies. O-RING GAGE COMPRESSOR 
In order to determine the parameters to use in the 





Pin Be ; aia naga Fig. 3. Manner of mounting gage in compressor. 
equivalent” electrical circuits, it is necessary to per- 
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Fig. 4. Calculated pressure pulse and approximation. 


form tests on the gage. The first, the “bouncing ball” 
test,* determines the lowest natural frequency of the 
gage. The second, the “bouncing rod” test,** deter- 


*The bouncing ball test consists in dropping small balls 
onto the face of the gage and recording the output. The 
ball striking the gage sets it into oscillation in its natural 
modes. It is from such records that experimental values of 
the lowest natural frequencies of Table 1 are determined. 
It is from similar records that the damping of the lowest 
frequency of vibration is calculated to be 2% of critical. 
The damping calculations are based on consideration of an 
equivalent linear second-order system with viscous damping. 


**The “bouncing rod” test consists in bouncing a rod (6 
inches long and % inch in diameter) on the face of the 
gage and recording the output. From the theory of bouncing 
rods, reference (e), the force exerted by a one-dimensional 
rod bouncing on a rigid surface is constant for the period 
of contact—the time it takes for sound to travel from one 
end of the rod to the other and back. Thus the bounce of 
the rod on the gage face is equivalent to the application of 
a positive step function followed a short time later by a 
negative step. The duration of the bounce was 60 micro- 
seconds. For a given series of tests, the rise time of the gage 
output varies from 3 to 8 microseconds, depending on the 
rod-to-gage-face contact. Assuming one is justified in using 
the approximate equation, sometimes used in amplifier de- 
sign, reference (f): 
tt = & 

where t is the rise time, f is the bandwidth, and K is a 
constant between 0.35 and 0.45; then, from the rise time 
data, the equivalent bandwidth is of the order of 50,000 
cps to 130,000 cps. These data are only approximate, but 
are of the order of magnitude that is expected from the 
bouncing ball data. 
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Fig. 5. Pressure during compressor run. 


mines the response of the gage to a unit step function, 
and from this its approximate bandwidth. 

The bouncing rod data also give information con- 
cerning the low-frequency response of the gage. It had 
been thought that the crystal cement might show a 
relaxation phenomenon—i.e., the crystal might ini- 
tially be stretched as predicted by theory, but that sub- 
sequently the cement would flow and thereby reduce 
the tension on the crystal. Experiments were performed 
with rods of contact time 0.7 millisecond, and no such 
relaxation was observed. Thus it is concluded either 
that such a relaxation phenomenon does not exist or 
that it occurs so slowly as not to be important in the 
pressure measurements. 


Gage Calibration 

A gage can be calibrated by applying a known pres- 
sure step and observing gage output. First the gage 
is mounted in the pressure chamber. A pump builds up 
the pressure and the pressure balance (or a calibrated 
Bourdon gage) measures it. A valve is then closed to 
separate the pressure balance and pump from the rest 
of the circuit. The pressure is dumped and the gage 
output, displayed on an oscilloscope, recorded photo- 
graphically. Knowing the pressure change, the oscillo- 
graph calibration and the capacitance across the gage. 
it is possible to calculate the charge sensitivity. 

Fig. 5 shows a pressure record for a run with the 
adiabatic compressor. The peak pressure and time 
scale are indicated. There is no evidence of natural- 
frequency oscillations until after the peak pressure has 
passed; the oscillations which then occur are small and 
are apparently due to shocks transmitted from the 
compressor wall to the gage. The baseline is the same 
for the pressure signal and voltage calibration. 
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The 100% testing of all Skinner Solenoid Valves 
is your guarantee of consistent leakproof life 


Every single Skinner Solenoid Valve receives 100% 
leakage inspection before shipment. Each one is tested 
under full pressure conditions at every point for both 
internal and external leakage. Modern, sensitive equip- 
ment like that shown above is used to quickly detect 
any defect. 


In laboratory tests Skinner valves are regularly getting 
over 20 million cycles without leakage. And these re- 
markable results are constantly proving out in service. 


In vacuum service, for example—and in critical test 
equipment—standard Skinner valves are frequently 
specified because of their record for outstanding 
trouble-free performance. 


So, if you are looking for solenoid valves with excep- 
tionally long leakproof life, look to Skinner valves. 
For complete information on Skinner’s line of 2-, 3- 
and 4-way valves, write us or contact a Skinner 
representative. Write Dept. 418. 
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Principles and Use of 


ORIFICE-METER COEFFICIENTS 


Orifice metering requires detailed knowledge of the me- 
ter coefficient, including calculation and correction fac- 
tors. Of interest and importance are the history of de- 


RUSSELL D. WOOD 
Honolulu Oil Corp. 


velopment of the meter coefficient, and its special uses. 


(ire PRINCIPLE was known in ancient 
times. It was known, for example, that the vol- 
ume of fluid that would pass through an orifice is con- 
stant for certain head pressures and, for this reason, 
the orifice was used for measuring time. The Romans 
are thought to have been well aware of the laws of 
fluid flow through orifices because orifices were ex- 
tensively used to measure or limit water flow, and 
there existed a specification limiting the ratio of or- 
ifice size to line size. 

One of the earliest known users of sharp-edged or- 
ifice plates in the U. S. A. was E. W. Robinson, a 
professor at Ohio State University, who used sharp- 
edged orifice plates in 1880, and orifice meters were 
used in the vicinity of Columbus, Ohio, for measuring 
natural gas about 1890. 

A commercial installation of the sharp-edged or- 
ifice was made in 1908 by the Lone Star Gas Com- 
pany, and by 1911 many gas companies were ex- 
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perimenting with orifice meters. An orifice meter was 
installed by the Hope Natural Gas Company of West 
Virginia in November 1911. 

The Wichita Pipe Line Company ran tests at Joplin, 
Mo., where they used a gas holder as a basis of 
measurement. 

Mr. Thomas Weymouth of the American Meter Com- 
pany did some experimenting in 1913 and his work 
resulted in a set of orifice constants. 

The Erie holder tests were made in 1915 by the 
Metric Metal Works of Erie, Pa., and were thought 
to confirm the Weymouth constants. About this time, 
orifice constants were submitted to gas-handling com- 
panies for use. Basic constants were published in West- 
cott’s first edition of Gas Measurement in 1918, and 
these were generally used by the industry for many 


years. 
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FIG. |. EXPERIMENTAL METHOD for determining or- 


ifice constant. 
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FIG. 2. PRESSURE across orifice depends 


An extensive series of tests were run in 1932-33 at 
the Ohio State University. These are considered to be 
the most extensive and reliable ever run, and are 
the basis of the present ASME-AGA constants. Work 
done in both England and Germany has corroborated 
the work done in the United States. 

The principle of the pitot, long known, was thought 
of as possibly applying to the orifice. The fact that it 
does apply was demonstrated by the early exper- 
imenters in this country. 

Flow Equations 

The formulas for flow through any orifice in terms 
of the differential across that orifice are as follows: 
For Gas or Steam: 

Ou (Cc) G/B) CBs) 
For Liquid: 
On :) (Vh) 
Where: 

C’ = a constant C times multipliers for correction 
of temperature, pressure, viscosity, etc. 

On quantity of gas at standard conditions (14.7 
psia and 60°F) flowing per hour, in standard cubic 
feet/hour. 

Ox quantity of liquid (at flowing temperature ) 
flowing per minute, in U. S. gallons /minute. 

h = differential pressure across orifice (in psi or 
inches of water, as given in established tables). 


P. static downstream pressure in psia. 


The Orifice Constant C 


Note that the basic flow equations have a constant 


es 


C’ = C times multipliers 
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FIG. 3. PRESSURE taps. 


The symbol C represents the flow for unity dif- 
ferential-pressure. This symbol in the orifice formula 
is based on experimental data: a great deal of time 
and effort has been spent on it. Tables of constants 
are printed in handbooks for gases and vapors, for 
liquids, and for steam. 


Example of Use of Orifice Constant 

Let us consider a 1” orifice in a 4” orifice tube. 
the meter having flange-tap outlets. The line fluid 
is a gas. 

The orifice constant (from the proper SCMA Hand- 
book table) is given as 202.0 

This number is in itself a volume of gas in standard 
cubic feet per hour. (Note: An orifice constant for 
liquid is a volume of liquid expressed in gallons per 
hour: an orifice constant for steam is a volume of 
steam expressed in pounds per hour.) 

The value 202.0 found in the table refers only to 
the orifice size and pipe size stated. That is, the con- 
stant 202.0 is the volume of gas in standard cubic feet 
that will pass through this particular orifice per hour 
when concentrically placed in a 4” orifice tube when 
(1) the differential pressure remains constant at 1” 
water, and (2) the static pressure downstream remains 
constant at 1 psia. It must be stated further that the 
gas is of 1.00 specific gravity and the temperature 60 
Fahr. 

For liquid, the constant is defined in similar terms. 
Briefly, the orifice constant is the volume of liquid in 
gallons that will pass through the given orifice in one 
hour when the differential remains constant at 1” 
water. As the static pressure has little effect in deter- 
mining the volume in liquid flow, it is not included 
in the formula for liquid flow. 


August 1957—IJnstruments & Automation—Page 1509 





Orifice Constants Determined By 
Experimental Means 


The first method of determining an orifice constant 
was necessarily experimental, as shown in Fig. 1. 

Assume that a 1” orifice is installed in a 4” line. 
\ reducing regulator may be set to hold a constant 
pressure on the meter tube as gas flows into a measur- 
ing device. Assume the gas to have specific gravity of 
1.00 and to be at 60°F. Also, assume no deviation 
from the gas laws. 

The following tests are then made: 

The pressure is held constant and the differential is 
increased through successive steps, as shown in Table 


Table 1—Test of 1" x 4" Orifice 


1] 

Diff. Press. (Cubic 
(Inches (Pounds Feet/ ; 
Water) Absolute) Hour) Vh 
l 16 808 l 
4 16 1,616 2 
9 16 2,424 3 
16 16 3,232 4 


The same constant (202) will be obtained if the 
pressure is increased and the differential held con- 


stant, as shown in Table 2. 


Table 2—Test of 1"' x 4" Orifice 


1°) 
Diff. Press. (Cubic 


(Pounds Feet/ 
Absolute} Hour) 
16 1,616 

64 3,232 

144 4,848 
256 6,464 


(Inches 


Water) 


In each case of Tables 1 and 2, the quantity divided 
by the square root of the product (differential times 
the absolute pressure) is equal to the constant, 202. 
This number is therefore known as the hourly orifice 
constant C for a 1” orifice in a 4” pipe. 


Correction Factors 


The calibrating gas has been assumed to be at a 

specific gravity of 1.00 and at a temperature of 60° 
F. However, the calibrating gas may be of any density 
and temperature and the gas laws would, of course, 
apply. As many of the following correction factors 
as apply should be used: 
C = Q/(Vh) (VPe) (Feo) (Fr) (Fev) (Fe) (Fr) 
where Q is the quantity of gas in cubic feet at 14.73 
psia and 60° F determined by some independent 
means. 

Fo is expansion factor correction when P» is used. 

FR is Reynolds Number factor correction for vis- 

cosity 

Fpy is superexpansibility factor correction 


Page 1510—IJnstruments & Automation—Vol. 30 


F, is specific-gravity factor correction 
Fy is temperature factor correction 


All these factors (except Q) are determined at the 
orifice. 


It must be remembered that the so-called orifice 
constant holds constant only within certain limits of 
the beta ratio—i.e., the diameter of the orifice divided 
by the diameter of the pipe. These limits are fairly 
accurately defined for gas. They are probably not 
as accurately defined or as reliable for liquid. Some 
of our differences in metering liquid may be because 
of this reason. 


Comparison of Early and 
Present Orifice Constants 


Constants have changed as calibration methods be- 
came more precise. Table 3 shows this evolutionary 
development. 


Table 3—Constants of 1915 vs 1957 


Constant 
Orifice of 
and about 1915 _ 
Pipe * __Press. Base 
Taps 14.4 14.73 14.73 


“27 =, (§s Pa 209.91 2.1 
“x 6" 904. | 883.8 870.93 1.5 


x8" 2,078.8 ~—2,032.2 2,007.3 1.2 
“x 10" 3,742.9 3,659.0 3,616.0 1.2 


Constant Early 

of A.G.A. Constant 
Report #3 % Higher 
Press. Base Than Now 


* 2'/, and 8 diameter connections 


Change of Base 


There commonly occur adjustments of the orifice 
constant which we call a change in base. This refers 
only to the weight of the cubic-foot unit of measure- 
ment. 

There seems to have been in the past a concept, other 
than we now have, in regard to the relation of pres- 
sure base and barometric pressure. The barometric 
pressure was more or less standardized and the pres- 
sure base became a variable. 

The concept of the pressure base was probably 
inherited from the concept of displacement metering 
because the displacement meter shows cubic feet at the 
existing pressure in the main. Thus pressure base was 
established as the combination of two pressures 
first, the barometric pressure and second, line pres- 
sure, such as 4 ounces; the sum then was used as 
the pressure base, establishing the size of the cubic- 
foot unit. 

Different size cubic-foot units came to be used in 
various gas measuring localities, This condition is 
similar to a farm community using a bushel measure 
of its own choosing. 

The measurement of gas in a closed pipeline is con- 
cerned with the barometric pressure only indirectly; it 
is concerned only because the Bourdon tube used com- 
monly as a means of obtaining the absolute pressure 
in the pipe is affected by changes in barometric pres- 
sure. Originally, the necessary adjustment for baro- 











POPPER LOTTE. 


OOO T TOT IO LETT DY \ 


OTITITO eae 


Seree. 


ESBVVSsssessee: 


I le acne’ | 


ct 











metric pressure was done by the so-called “gage ex- 
tension” —that is, the extension of the coefficient or 
unit volume to the actual existing volume: 


Extension = \/(diff. press.) (abs. press.) 


= V(h) (p + barometric press.) 


At present, the adjustment for barometric pressure 
is usually accomplished on the meter chart. For ex- 
ample, the static pen, at rest, is set to a point on the 
chart corresponding to barometric pressure at the 
locality so that the sum (p -+ barometric press) 
would then be indicated at all times. 

In terms of weight, the cubic-foot unit may be made 
greater or smaller by virtue of pressure change, tem- 
perature change, or gas density change. 


Pressure Factor: The factor that changes the base 
for pressure is (psia of unit) /(new psia). 


Temperature factor: This factor is (new absolute 
temperature/absolute temperature of unit). 

Specific Gravity Factor: This factor is (specific 
gravity of unit/ new specific gravity). 


In event of pressure and temperature adjustments, 
more or less gas will be said to flow through an ori- 
fice in direct proportion to the size of the cubic foot 
unit selected—i.e., if the cubic foot unit is twice the 
size, half the number will be involved, and vice versa. 

In specific-gravity adjustment, an adjustment of 
base implies a change to a unit of different density, 
and in an orifice meter this involves the differential 
because as soon as a change is made in the density of 
a fluid flowing through an orifice it affects the pres- 
sure it requires to force the fluid through. 

The relationship of differential and specific gravity 
is: 

h = 1/sp.gr. 


_ 


Cc = \/h sr V1) sp. gr. 


| FIG. 4. BASIC ORIFICE meters include manometer type (left) and bellows type (right). 


Thus an increase in density reduces flow. 

As the differential of an orifice gage is sensitive to 
density change of the flowing fluid, an orifice meter 
is a weight-measuring device. 

It is interesting to note that the reading of a dis- 
placement meter is not sensitive to the density of the 
flowing fluid. If the density of fluid flowing through 
a displacement meter increases, this would increase 
pressure drop or decrease the volume through a dis- 
placement meter, but the meter dial would continue to 
indicate the cubic feet of fluid flowing regardless of 
density change. 

From this fact stems the statement that a displace- 
ment meter is a volume-measuring device. 


Calculation of Orifice Constant 


An orifice constant (C) is calculated in the follow- 
ing way: 


C= (AyVev (e,) 


where A is area of orifice in sq ft = 3.14 d*/4; d is 
orifice diameter; V is theoretical velocity in ft/sec of 
gas passing through orifice = \/2gh; C, = ratio of 
actual to theoretical flow, as determined experimen- 
tally or from tables. 

Using the area of orifice in square feet, converting 
h to feet, converting V to feet per hour, etc. (in other 
words, using the proper and same units in all cases), 
C becomes: 


C= a2 C, 


The term 338.2 d? is known as the theoretical base 
volume or theoretical base coefficient, or theoretical 
hourly air coefficient (see SCMA Data Sheet 153). 
It is the cubic feet of gas that theoretically pass 
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through an orifice hourly at unity pressure drop (1” 
of water) when orifice has unity coefficient of dis- 
charge (C,). 

There are five approximations involved in the de- 
velopment of the above formula; in general, it can be 
said that it applies only to a perfect gas. 


C., and K, 


It is necessary now to apply the actual-to-theoretical 
ratio. Formulas have been developed for orifices with 
flange and line taps. For flange connections: 


oF 0.606 + 1.25 (B—0.41)? 
With C, available, the working orifice constant is: 
¥ 330.20, a" 


More complicated empirical equations developed 
later to better represent experimental data changed 
the actual-to-theoretical ratio to that‘now known by the 
symbol K,, a term that includes the velocity-of-ap- 


proach factor: 
C.= 338.2 Kod? 


A formula for K, has been developed, and tables 
have been developed for flange taps. The tables make 
the determination of an orifice constant a simple pro- 
cedure regardless of the size of the orifice and pipe. 


Example 


For example, let us consider again the 1” x 4” 


meter: 3 0.249: K, 0.597323. 


Note that 338.2 is a theoretical volume; 202.0 is an 
actual volume. 

The differences in orifice constants from early days 
to the present are due to changes in the C, or K, fac- 
tors. These factors represent the efficiency of an ori- 
fice. The 1” x 4” orifice. for example, first reported 
to be 63.3% efficient (C 0.633) was found to be 
only 59.7% efficient (K, 0.597). 


C.N.G.A. Method 


When tabulated values of K, are not available. as 
for odd-sized orifices or odd-sized tubes. then a meth- 
od developed by C.N.G. A: can be applied, as follows: 


i ZL d? 


where Z 338.2 Koss Kos K,, for a 4” tube; L 
ratio of unknown K,, to the known K, 4. Tables of Z 


and L are available. 


Relation of Gas and Liquid Constants 


If given the gas constant of an orifice, how can 
we obtain the liquid constant of that orifice? 

From the basic flow equations, we have seen that 
the theoretical hourly air coefficient is 338.2; this 
means that 338.2 standard cubic feet of gas will pass 
hourly through the 1” orifice—if the Cy is unity, 
if pressure drop is unity, etc. 

Similarly, it is known that 340.1 gallons per hour 
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will flow through a 1” orifice—if pressure drop is 
unity, Ko is unity, specific gravity is unity, etc. Hence 
Liquid constant = (gas constant) (340.1/338.2) 

= (gas constant) (1.0056). 


This same factor can be derived by the process of 
change of base, as follows: 

As the published gas coefficient implies flow at 1 
psia, it is first necessary to obtain the gas flow at 
atmospheric pressure. This is done by multiplying by 


\V/ 14.73. 

To convert the density of the gas of 1.00 specific 
gravity (0.076507 pounds per cubic foot) to density 
of liquid in pounds per cubic foot, multiply by the 
factor 

(0.076507 /62.3668 ) 


because 0.076507 is weight of 1 cu ft of air at stand- 
ard conditions; 62.3668 is weight of 1 cu ft of water. 
The change in units used in the gas and liquid 
formulas require the factor (1728/231). 
The product of these three factors is 1.0056. 


Special Uses For Orifice Constants 
Determination of Permanent Pressure Loss 

For a pipe-tap meter the differential pressure is the 
permanent pressure loss. Thus, for flange taps, find 
the pipe-tap differential as follows: 

Given: A 4” flange-connected orifice meter. 

Required: To determine the unrecovered pressure 
loss through a 1” orifice installed in this meter. 

\. The differential pressure existing at the point 
of pipe-tap outlets can be considered the unrecovered 
loss; therefore, the problem resolves into the deter- 
mination of the differential at the pipe outlets when 
1” of water exists at the flange outlets. 

B. The orifice constant for flange taps is 202.0 and 
the orifice constant for pipe taps is 209.9, 


C. From: V C\/h 

= FO 
differential at pipe outlets; C — coefficient 
for pipe outlets; and V 202 (when 1” drop exists 
at flange taps). Substituting: h (202/209.9 ) 2 
0.93. Therefore, the permanent pressure loss is 93% 
of the differential indicated at the flange. 


where h 


Coefficients as Applied to Orifice Capacities 

Orifice constants can be extended to serve as the 
basis for capacity tables. 

Again, in case of the 1” orifice in a 4” line: 

Orifice constant times the square root of 10% of 
the differential range can be taken as the proper 
minimum rate for this orifice. Also: 

Orifice constant times the square root of 90% of 
the differential range can be taken as the proper 
maximum rate for the orifice plate. 

Maximum rate will then be exactly 3 times the 
minimum rate. Multiplier tables or factors can be used 
for changes in orifice-gage range or pressure to make 
a practical capacity table or curve. The proper amount 
that an orifice will handle then can be determined at 


a glance. 














AT LAST! 


A Dryer Reactivated 
Without Heat ! 


NEW DEVELOPMENT OFFERS A DESICCANT TYPE 
DRYER SUPPLYING SUPER-DRY AIR OR GAS WITH- 
QUT COSTLY, PROBLEM-MAKING HEAT! 


FIR CAUSEOD oi ccee in te sists 


dynamic dehumidification for over 10 years, introduces 
the new INDUSTROL HEAT-LES DRYER* with the follow- 


ing advantages: 








@ 18 models available with chamber sizes from 2” to 30” in 
diameter which handle flows from 2 to over 1800 standard 
cubic feet a minute. 


@ The unit will provide effluent dewpoints of -100° F. to 
-140° F. continuously, regardless of even major fluctua- 
tions in the temperature of the gas or air. 

Installation costs reduced. 

Maintenance costs reduced. 

Effluent air or gas temperatures remain constant. 

Steam or electric heaters are not required, eliminating 
KW and steam consumption. 

Virtually all corrosion problems are eliminated, as the re- 
jected water is handled as a vapor rather than as a liquid. 
Explosion proofing costs may be eliminated completely by 
pneumatically operated control. 

Outdoor installation is simplified as insulation is no longer 
required. 





for free information and specifi- 
cations or contact your local 
Trinity Representative. 


INDUSTROL DRYERS ARE MANUFACTURED BY 


TRINITY EQUIPMENT CORPORATION 


ROSELLE PARK, N. J. — CORTLAND, N.Y. 


“PATENT APPLIED FOR 





For more information circle 65 on inquiry card. 
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Economy of 
mass 
production 


Temperature 
controlled 
network oven 


Extra bay for 
custom 
expansion 


Highest 
component 
accuracy 





Advanced 
problem and 
program 
check 


le "3? 
Te Pt e220 * e228 
Digital (AERO) ? eT 
Automatic i 
Extended 
Readout 


100% 
shielded 
patching 
facility 


For details on this [PACE |Analog Computer Group 131R 
Experience- and on time rental at EAl’s Computation Centers—serving 
proven Economic eastern industry in Princeton, New Jersey—serving West- 
dependability building-block ern industry in Los Angeles, California—serving European 
expansion. industry at Brussels, Belgium, write Electronic Associates, 

Inc., Dept. IA-8, Long Branch, New Jersey. 














ELECTRONIC q 7 
ASSOCIATES EAI SETS THE PI|;AICI/E 


PRECISION ANALOG §COMPUTINGEEQUIPMEN 








MOO EIOM EA 
HA LONG BRANCH +» NEW JERSEY 
For more information circle 66 on inquiry card. 


Page 1514—Instruments & Automation—Vol. 30 











The 





SIMULATION 
COUNCIL 


Analysis 




















Control 








Newsletter 


John H. McLeod, Jr., EDITOR 


Suzette McLeod, SECRETARY 


8484 LaJolla Shores Drive 
LaJolla, Calif. 





Bits 


Different kind of Newsletter this 
month—almost formal. Reason is 
that your Editor, who approaches all 
mathematics somewhat timorously, is 
downright frightened by partial dif- 
ferential equations. I therefore asked 
each of the three speakers on that 
subject at the May meeting of the 
Western Simulation Council to give 
me a writeup of what they said (or 
wished they had said), and | pass 
these on to you under Pieces with a 
minimum of editing. 





International Simulation Council 


Dr. R. M. Howe, University of Michigan, 
Ann Arbor, Mich.; Chairman, Steering 


Committee. 


Western Simulation Council 


Dov Abramis, Convair-Pomona, Calif.; 
Chairman, Steering Committee 


Midwestern Simulation Council 


Tom Wood, Detroit Tank Arsenal, 
ORDNC-RE.1, Center Line, Mich.; Chair- 
man, Steering Committee. 


Eastern Simulation Council 


R. R. Favreau, Princeton Computation 
Center, Electronic Associates, Inc., Box 
582, Princeton, N. J.; Chairman, Steer- 
ing Committee 





Pieces 





WESTERN S/C MEETING OF 16 MAY 
ON “PARTIAL DIFFERENTIAL EQUATIONS" 


More than 85 representatives of 
about 35 organizations met at Con- 
vair (Pomona, Calif.) on 16 May to 
discuss machine solution of partial 
differential equations. 


Kovach on 
Analog Computer Solutions 


L. D. Kovach (Douglas Aircraft 
Co., El Segundo, Calif.) began his 
talk on “Solution of Partial Differ- 
ential Equations on an Active Elec- 
tronic Analog Computer” with a ref- 
erence to one of our definitions of 
an Expert: “I had an unnerving ex- 
perience driving up here this morn- 
ing from El Segundo,” he said, “I 
was keeping track of the mileage 
quite closely and when I got here, I 
noticed that I was exactly 47.2 miles 
from home. You can imagine my 
consternation if you recall the defini- 


tion of an expert as a person more 
than 50 miles from home.” 

“At Douglas, El Segundo, we have 
an analog computer of the direct 
analogy type,” Dr. Kovach contin- 
ued. “The computer consists of 260 
passive elements and approximately 
85 amplifiers. The passive elements 
are of four kinds: resistors, capaci- 
tors, inductors, and transformers. 
Since the inductors and transformers 
do not like to look at de or at low 
frequencies, we are forced to work 
at frequencies greater than 50 cps. 
Because we are working at such high 
frequencies I actually do not belong 
at a Simulation Council meeting.* 





flow of information in our field by dis- 
seminating or absorbing knowledge, or 
simply by asking questions (not neces- 
sarily intelligent ones) belongs at a Sim- 
ulation Council meeting.—Ed. 


August 1957 


Southeastern Simulation Council 
M. David Prince, Federal Telecommuni- 


cation Laboratory, Atlanta, Ga.; Chair- 
man, Steering Committee 


Central Simulation Council 


Bruce Estes, Department 669, McDonnell 
Aircraft Corp., St. Louis, Missouri; 
Chairman, Steering Committee 


Canadian Simulation Council 


F. W. Pruden, Analog Computation and 
Simulation Group, Mechanical Engineer- 
ing Div., National Research Council, 
Ottawa, Canada; Chairman, Steering 
Committee 


However. I feel that I may be able 
to contribute something helpful on 
this afternoon’s subject. Some of our 
passive elements are quite expensive. 
For example, our inductors must not 
have any resistance. Actually they 
have a small amount of resistance, 
about 10 ohms or so. Moreover, the 
capacitance between windings must 
be kept to an absolute minimum. To 
manufacture an inductor of this type 
with a number of taps to obtain vari- 
ous values of inductance is quite ex- 
pensive. An inductor costs in the 
neighborhood of 1.2 kilobucks. Our 
transformers are also complex and 
expensive. 

“The resistors and capacitors, on 
the other hand, are relatively inex- 
pensive and of the variety that every 
computer laboratory has in_ stock. 
This is extremely fortunate because 
these elements are required to make 
a finite difference analogy to a par- 
tial differential equation. For exam- 
ple. consider the second-order partial 
differential equation 


AF a b =" oy 
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The region over which this equation 
is to be solved is covered with a net- 
work of resistors and capacitors. One 
point of this region or one node of 
the network would look like Fig. 1 


in the two-dimensional case: 


I 


Lt 


The capacitor is proportional to k, 
and the other ends of the resistors 
are connected to other nodes of the 
network. The values of the resistors 
are proportional to the distances be- 
tween nodes. If the equation were 
modified by the addition of another 
term—for example, 


Wh = We 2p + §(k) 


we would insert a current i, which is 
proportional to f(t), into the proper 
node. 

“The currents which must be sup- 
plied to the network have come in 
the past from a current generator. 
This is a device similar to a de am- 
plifier except that it is connected to 
a floating power supply. The output 
of this current generator is a current 
proportional to the input voltage. 
This is a special device and therefore 
has not been widely used. 

“Now however there has been de- 
veloped a device known as a Type 
2 Current Generator, a product of 
the Analog Computing Group at 
Lockheed Aircraft Corporation, Bur- 
bank. It can be made from two or- 
dinary operational amplifiers as 


shown in Fig. 2. 


IM 














“You will note from the equations 
that the current output of this device 
is independent of the load resistance 
R,. When e, is fed back, it is fed 
into an adjustable resistor so that the 
gain of the device can be made ex- 
actly one. Under this condition the 
output impedance of the current gen- 
erator is infinite. With the aid of 
this adjustable resistor the output 
impedance can be made negative also. 
If the output impedance is infinite, 
then the current at the output will be 
independent of the load. It should 
also be mentioned that if the nega- 
tive of e; is available, it can be 
summed into the second amplifier 
instead of the first. The value of Rp 
is somewhere between 100 and 1000 
ohms and establishes the scale factor 
between voltage and current. 

“By using current generators of 
this type and boxes of decade resis- 
tors and capacitors, it is possible to 
solve a variety of partial differential 
equations. If steady-state solutions 
only are sought, then the network 
need consist of resistors alone. If a 
transient problem is to be solved, 
then capacitors must be added to the 
network. 

“There are several advantages to 
solving partial differential equations 
in this manner. Service and mainte- 
nance difficulties with a network of 
resistors and capacitors are at a 
minimum. Hardly anything can go 
wrong with a resistor or a capacitor. 
The Type 2 Current Generator is not 
a critical item. The use of a network 
to cover the region over which the 
equations are to be solved enables 
us to use the powerful relaxation 
method of Southwell.* We are able 
to represent irregular boundaries and 
a variety of boundary conditions. If 
the temperature along a boundary is 
constant, we keep the voltage along 
*A rival to Relaxacisor and Slenderella? 

Your Secy. 
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the corresponding part of the net- 
work constant. If the temperature 
along a boundary varies as a func- 
tion of time we use function genera- 
tors to produce the voltage which is 
the required function of time. If one 
region is of more interest than an- 
other, it is possible to cover this re- 
gion with a finer net. 

“This method has been in use for 
a number of years. Two references 
come to mind which might help those 
who wish to study the details further: 
James H. Green, Jr. and Victor B. 
Corey; The Analog Solution of Si- 
multaneous Partial Diiferential Equa- 
tions by Means of Passive and Active 
Electrical Networks. Frederic Flader, 
Inc.; Report, 1947, 


G. D. McCann and C. H. Wilts: 
Application of Electric Analog Com- 
puters to Heat-Transfer and Fluid- 
Flow Problems. J. Appl. Mech., vol. 
16, No. 3, Sept. 1949. pp. 247-258.” 


Paine on Solutions of Partial 
Differential Equations 
at Convair 

Steve Paine (Convair-San Diego), 
the next speaker, subsequently gave 
your Editor the following writeup, 
commenting “Anyway. this is what 
I intended to say.” 

“The purpose of my talk today is 
to explain informally four phases of 
Convair’s activities in the field of 
partial differential equations, and to 
outline what we consider some of our 
most pressing needs for new methods 
of solution. These four phases are: 
current problems being solved; im- 
proved analog equipment: new par- 
tial D.E. Computers: improved meth- 
ods of approximation. 


Current Problems 
“To illustrate the first phase, cur- 
rent problems. I'd like to cite the 
work of David Otis (Convair-San 
Diego). His problem concerned the 
simulation of nonlinear heat flow in 
a slab (Fig. 3). with no heat sources. 


Fig. 3 


or inputs. The equation to be solved 
was the heat conductor equation in 
rectangular coordinates for one-di- 
mensional heat flow. 





qe = convective heat flux, q, = 
radiation heat flux, T — tempera- 
ture, t = time, p = density, K = 
thermal conductivity, C, = sp. ht. 
p, K, and C,, are all functions of tem- 
perature, T. The electrical analogy 
suggested was a special case of the 
Telegraph Equation where C and R 
are functions of E and § is distance. 


st =o (zk) 


Equations | and 2 are identical in 
form where electrical capacitance and 
resistance vary in the same manner 
as thermal capacitance and _resist- 
ance. 

“However. for most electrical anal- 
ogies it’s not convenient to vary re- 
sistance and capacitance simultane- 
ously. If we hold C constant we have 
the modified electrical equation 


1 DE: 
2 \ RU Os ) 

If we perform a transformation on 

the thermal equation (1) by sub- 

stituting 


p, and Cp, are the initial values of 


p and C,, at T,,: equation (1) becomes 


where a K/pC,, 

Now equations (3) and (5) are iden- 
tical and we can proceed to solve the 
problem by the method of ‘lumped 
parameters . 

“The idealized electrical circuit for 
equation (2) is shown in Figure 4, 
voltage which simulates 
voltage 


where E, 
heat convection and Ep 
which simulates heat radiation. 

Fig. 5 is the lumped-parameter 
analog of the ideal circuit. 

But this circuit does not provide 
for variable resistance and therefore 
variable loading. Figure 6 shows two 
cells of Figure 5. The capacitance, C, 
rather than being connected to the 
reference ground, is connected to the 
grid of a de amplifiers which is 
effectively at ground potential (with- 
in a few millivolts). The use of the 
amplifier provides a means for ob- 
taining the value of Eg for comput- 
ing purposes without any loading on 
the lumped parameter circuit. The 
voltage appearing at the output of 
the amplifier is fed to function gen- 
erators A and B. Function generator 


Fig. 4. Idealized 


electrical circuit. 


L 





Resistance 











Fig. 5. Lumped-parameter circuit. 
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Fig. 6. Two cells of Fig. 5. 


\ satisfies equation (4) and supplies 
the temperature corresponding to the 
output E, (the nm cell). This output, 
for n l at X 0 is used to com- 
pute E.. and Ey boundary conditions. 
generator B_ satisfies the 


4 
i viet les 


Wa Ar (n-1)% C 


Function 
equation 


R= 3 


¢ 





length of electrical re- 
sistance, n number of cells, b 
thickness of slab. a K/C, 

This provides a voltage propor- 
tional to R. This voltage is supplied 
to the servo-multiplier, which in turn 
drives the servo resistor (potentiom- 
eter) to the proper position. 

“A comparison of the analog solu- 
tion with a hand calculator solution 
was within 3%, which is sufficient 
for our present needs. 


where L 
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Improved Analog Equipment 


“In this phase of our work we are 
improving the stability of amplifiers. 
Our hope is that, if the phase and 
stability of active elements can be 
improved enough, we can develop 
the same type of analogy that is now 
carried out on the direct passive- 
element analog computers for such 
problems as static and dynamic struc- 
tures. In the case of structures with 
two-boundary conditions, only ampli- 
fiers and multipliers will be used. 
Therefore we will be concerned only 
with voltages and not with a mixture 
of voltages and currents. A hybrid 
computer of this kind is under design 
at Convair-San Diego. 


A New Partial Differential 
Equation Computer 


“The Astronautics Division of 
Convair has under development a 
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Fig. 7. Frame of memory rasters. 
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Fig. 9. Other symbols for AESOP. 
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Fig. 10. Typical vibration problem. 
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special-purpose Partial D.E. Com- 
puter called AESOP, designed with 
Dr. Lawrence Wainwright as con- 
sultant. The computer performs con- 
tinuous integration with respect to 
time with analog amplifier integra- 
tors, while performing simultaneous 
integration with respect to other in- 
dependent variables by numerical in- 
tegration. The continuous integration 
with respect to time is straightfor- 
ward, but the integration with respect 
to any other independent variable 
requires a memory. The memory pro- 
vides a means of integration by poly- 
nomial approximation, a technique 
familiar to digital computer people 
and one which can be found in books 
on numerical analysis. 

“The memory consists of a set of 
rasters (sets of lines of fixed length). 
A group of rasters for, say, t; is re- 
ferred to as a frame. Figure 7 repre- 
sents a frame of rasters. When a tape 
memory is used a line is a segment 
of a recording track. 

A simplified symbol for Figure 7, 

useful in setting up the “flow dia- 
gram” of a problem, is shown in 
Figure 8. Other symbols are shown 
in Figure 9. 
The following mathematical notation 
will be used in a sample problem to 
illustrate Dr. Wainwright’s computer 
(Fig. 10): 


(Ue — ( 


A 
0 





Improved Approximations 


“The fourth phase of our activities 
is concerned with studies of improved 
methods of approximation. 

“Dr. Albert Jackson of Cornell 
University, a consultant to Convair- 
San Diego, has made a study of 
methods of solving Partial D.E.’s. 
One of his conclusions is that in 
using hexagonal grid meshes in the 
application of relaxation methods to 
Partial D.E.’s on analog computers, 
one will use nearly three times as 
many resistors as will be used in a 
rectangular grid mesh. For example: 
in a 2]-point rectangular grid, 42 
amplifiers, 42 potentiometers, and 
105 resistors would be needed. To 
cover a comparable area with a hexa- 
gonal mesh would require 52 ampli- 
fiers, 52 potentiometers, and 273 re- 
sistors. On Convair’s existing equip- 
ment this is prohibitive. 

“Another problem we are faced 
with is the stability of difference 
equations. Following the work out- 
lined by R. D. Richtmyer and the 
late John von Neumann, we are in- 
vestigating the reduction of grid size 





in certain problems involving differ- 
ence systems. For example, in some 


At , 
cases holding ——— fixed while At 
as 
and Ax-—0, change will lead to an 


unstable system, while if we hold 


constant, the system will al- 
(A t)? 
ways be stable. R. D. Richtmyer has 
given an excellent discussion of this 
problem in a paper presented at the 
June 1954 meeting of the ACM at 
Ann Arbor Michigan.” 


Stark on Analog 
Computer Solutions 


Following Steve’s talk Bill Stark 
(Convair, Pomona, Calif.) presented 
his “Solution of Partial Differential 
Equations on an Active Analog Com- 
puter,” the text of which follows. 

“One of the problems considered 
in the Computer Laboratory at Con- 
vair-Pomona during the past year is 
the solution of partial differential 
equations on a differential analyzer. 
At present we are trying to develop 
a method for studying wing flutter, 
a_ self-excited unstable motion* 
brought about by aerodynamic forces 
as well as forces arising from the 
motion of the wing. 

“Since the deflection and rotation 
of a wing are functions of distance 
along the span as well as time, these 
motions are described by a pair of 
partial differential equations. Vari- 
ous methods have been devised for 
reducing the partial differential equa- 
tions to allow the use of a differen- 
tial analyzer. At least two of these 
techniques, modal analysis and finite 
difference approximation, have been 
used at Project Cyclone”. 

“Modal analysis, as used at Proj- 
ect Cyclone’, assures that deflection 
h(1, t) and rotation a(1, t) can be 
approximated by 


h(1, t) 


n 
Shy (1) qu (t) 
k=1 


and 


n 
a(l, t) Zax (1) qx (t) 
k=1 
In these expressions hy (1) and a, (1) 
are deflection and rotation, respec- 
tively, for the km coupled mode, and 
qx(t) is a dimensionless function of 
time. These approximations permit 
the motion of the wing to be de- 
scribed by n second-order ordinary 
differential equations for the q(t) 
functions. It is assumed that a small 
number of modes (n = 3 or n = 4) 
will give a fairly accurate solution. 


*Elvis? 
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Fig. I1. Representation of mass M and spring K. 


Fig. 12. Lumped- 
constant represen- 
tation of torsion 
bar. 











Fig. 13. Differential analyzer circuit for lumped-constant mechanical system. 


The stability of the dimensionless 
time function is studied on the dif- 
ferential analyzer. 

“The finite difference approxima- 
tion consists of first dividing the 
wing into a number of rigid sections 
connected by springs. The motions 
of each section can then be described 
by two ordinary differential equa- 
tions, one for deflection and a second 
for rotation. 

“A finite difference approximation 
is considerably more flexible than a 
modal analysis. For example, a finite 
difference approximation permits the 
rapid change of mass distribution 
since mass, static moment, and mo- 
ment of inertia appear explicitly in 
the differential equations whereas 
with modal analysis, changing mass 
distribution generally means calcu- 
lating new modes. 

“At Convair-Pomona we have been 
making two more or less parallel ap- 
proaches to simulating a wing struc- 
ture, employing finite difference ap- 
proximations in each case. The first 
approach is based on the work of 
Dr. R. M. Howe (Dept. of Aero- 
nautical Engineering, University of 
Michigan, Ann Arbor, Mich.) .‘’ Bob 
Howe considers pure bending only, 
but we have attempted to extend his 
method to include coupling between 
bending and torsion. The wing is 
broken up into a number of sections. 
Lumped inertia terms and _ spring 
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constants are obtained for each sec- 
tion, and derivatives with respect to 
the span-wise coordinate are approxi- 
mated by finite differences. The mo- 
tion of the wing can then be ap- 
proximately described by two ordi- 
nary differential equations for each 
of the wing sections. 

“Our second approach to simu- 
lating a wing structure is based on 
an article by V. L. Larrowe, also of 
the University of Michigan“. Lar- 
rowe attempts to use elements of a 
differential analyzer to simulate a 
mechanical system in a manner sim- 
ilar to that in which passive elements 
are used. That is, he uses a differ- 
ential analyzer in a form of direct 
simulation. 

“Larrowe’s representation for a 
mass M and a spring having a con- 
stant K are shown in Fig. ll. A 
lumped-constant representation for 
a torsion bar clamped at one end is 
shown in Fig. 12. 

Application of Larrowe’s method 
of direct simulation to the lumped 
constant mechanical system results 
in the differential analyzer circuit 
shown in Fig. 13. 

This method can be extended to 
represent a wing with coupling be- 
tween bending and torsion. 

“We intend to use a supersonic 
aerodynamic simulation devised by 
Wilts’. This method involves the 
multiplication of a, &, and j, for each 
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wing section by an appropriate trans- 
fer function to generate aerodynamic 
lifts and moments. For example, one 
of the lift terms is proportional to 


| a A. pare) 
eae = - 


V a, ae Ce | 


~ 





where V is velocity, and 7; and rt. 
depend on velocity, altitude and di- 
mensions of the wing section. Lifts 
and moments thus generated are fed 
back into the structure simulation. 

“We have not yet reached the point 
where we are ready to try the aero- 
dynamic simulation in conjunction 
with either one of the structure sim- 
ulations. At the present time both 
structure simulations are giving us 
stability difficulties. However, we 
hope that the troubles will shortly be 
cleared away so that flutter investi- 
gations can be started.” 
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INFORMATION 
(Without Theory) 


After all these years the Simula- 
tion Councils are now a legal entity, 
Simulation Councils Inc., a Califor- 
nia corporation with an interim 
board of directors. Charters will be 
offered to the six individual Councils 
and others which may be formed. 
The very flexible articles of incor- 
poration allow these charters to be 
modified to allow the separate Coun- 
cils to operate as they see fit. When 
the modified charters have been ac- 








cepted by the interim board of direc- 
tors, each Council will designate a 
member of the first regular board of 
directors, and the interim board will 
be dissolved. 

Attending any Simulation Council 
meeting and checking a column on 
the attendance sheet indicating your 
wish to be considered a member will 
constitute membership. Resignation 
will be by letter to the Secretary. No 
other changes in the operation of the 
Councils are contemplated, as the 
planning and conduct of meetings, 
levying dues if any and such are 
still strictly local matters. 

The only reason for legalizing our 
operation is to protect individual 
members from suit for their state- 
ments or actions in connection with 
the Council. Now anyone who doesn’t 
like what we say or do will have to 
sue Simulation Councils, Inc. and as 
that corporation is, literally as well 
as legally, a non-profit organization, 
such action would be profitless. 


* * * 
Bendix Computer Division has 
opened new training facilities in San- 
ta Monica. The complete computer 
installation will include the DA-1 
digital differential accessory which 
permits direct programming of dif- 
ferential equations. 


* * * 


We hear that Mid-Century Instru- 
matic has been suffering from grow- 
ing pains but is now “refinanced 
and reorganized” and stronger than 
ever. Don’t know what the reorgani- 
zation involved, as our friend Tim 
Sutton tells us that key personnel 
are still with them. Anyway, we wish 
them luck and hope the pains stop, 
but not the growing. 





Thot - ? 


Our recent heat wave—the hottest 
July 4th in history of San Diego 
(89°!) *—elicited the following from 
a colleague. “Wonder if these wise- 
guys who are so hell-bent on transist- 
orizing everything realize how many 
customers they will alienate if they 
ever get computers to run so cool 
that they don’t have to be operated 
in an air-conditioned room. 








*A little cooler on the beach at La Jolla, 
but still warm enough to make the usually 
frigid Pacific feel wonderful. 
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Albert J. (Jack to us) Mallinckrodt 
to Communications Research Labo- 
ratories, 13302 Ontario Drive, Gar- 
den Grove, Calif. Jack’s new com- 
pany offers “consulting engineering 
services in advanced communications 
theory and techniques; propagation 
and noise analysis; coding and mod- 
ulation; statistical filter design; ap- 
plications to radar, navigation and 
instrumentation.” 





Computer Events 





Fourth Annual Symposium on 

Computers and Data Processing 

Dates: 29-30 August 1957 

Place: Denver Research Institute, 
University of Denver, Den- 
ver 10, Colo. 
For information write C. A. 
Hedberg, Head, Electronics 
Division, University of Den- 
ver 


Cental Simulation Council 

16 September 1957 

Boeing Airplane Company, 

Wichita, Kansas 

Subject: “Hardware Tie-Ins” 
For information 
Harry Cordes, Boeing 


Date: 
Place: 


write 


Symposium on Analog and 

Digital Computation 

and System Dynamics 

Dates: 19-20 November 1957 

Place: Wright Air Development Cen- 
ter. Wright-Patterson Air 
Force Base, Ohio 
There will be one combined 
session on topics of interest 
to all groups, followed by 
separate meetings on digital 
computation, analog compu- 
tation, and system dynamics. 
For information write A. C. 
Robinson, Aeronautical Re- 
search Laboratory. WCRRY, 
Wright Air Development Cen- 
Ter. 


International Simulation Council 

Dates: 9-12 December 1957 

Place: Washington, D.C. 
This will be held in conjunc- 
tion with the Eastern Joint 
Computer Conference. For 
information write Dr. Harold 
Skramstad, National Bureau 
of Standards, Washington 25, 
D.C. 





Mee OW. compact, portable, self- 


contained low wattage variable transformer 
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On-off switch in input is readily 
accessible. 


DORR ee 


Fast, accurate readings pro- 
vided by well-defined dial 


oe graduations. 


(em mere eee ee 8 6 6 @ 
Uncluttered work surface made 
possible by new combination 
plug and receptacle... keeps 
output wires away from con- 
trol point. 

@eeoeeoeeoed0es 0 
1.0 ampere, 125 VAC fuse in 
output brush lead is housed in 
plug-receptacle. Easily re- 
placed. 

@eeeoee?ees @ 
Compact, light-weight, port- 
able assembly. Only 312 
high, 32” diameter. 


a 


INPUT: 120 volts, 60 cycles, single phase 
OUTPUT: 0-132 volts, 1.0 amperes, 132 VA 


You'll find POWERSTAT type 2PF10 is ideal for 
laboratory, inspection, classroom and many other 
uses where low wattages of 50, 100 and 130 watts are 
required. Use it as the voltage control of small motors, 
heaters, centrifuges, mixers and test apparatus... 
as the control of light sources in optical equipment. 


Like all POWERSTATS, it is a toroidal wound auto- 

transformer with a movable brush-tap. It produces 

continuously-adjustable output voltage from a-c 

power sources with maximum efficiency. It runs cool. 

You only pay for the power you use. Size: 314” high, 
2” diameter. Send coupon for more facts. 


See 


a precision product of 





Be sure to see 
SUPERIOR ELECTRIC'S 
Mobile Display 
when it is in your area 


Offices: Los Angeles, California «* San 
Francisco, California * Toronto, Ontario, 
Conada * Miami, Florida * Chicago, Illinois 
Baltimore, Maryland ¢ Detroit, Michigan 
New York, New York ¢ Cleveland, Ohio 
Dallas, Texas * Seattle, Washington 


THE SUPERIOR ELECTRIC company 


708 Bradley Avenue, Bristol, Connecticut 


Please send data sheet on POWERSTAT type 2PF10 [] 
Send POWERSTAT Bulletin showing all types (1) 
Have your representative call (1) 


Company 
Street 
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Preview of the 


2th Annual I.S.A. Show 


Leeds & Northrup will have a work- 
ing demonstration of a sulfuric-acid 
plant with a complete ten-channel 
digital data-handling system as its 
main attraction, also a new tele- 
metering recorder hooked-up to the 
Mid-West power pool lines, plus the 
latest L&N instruments including a 
guarded Wheatstone bridge, batch- 
type Coulometer, a dropning mercury 
electrode assembly (shown), double- 
range frequency recorder, and gas 
chromatography analyzer. 

For e information circle 301 on inquiry ¢ 


Hammel-Dahl Co. will exhibit newly- 
modified pneumatic actuators for con- 
trol valves. 
nf e 302 


Instruments & Automation—Vol. 


Fischer & Porter Co.’s new O-R-P cell 
for control of oxidation-reduction pro- 
cesses will be the star in an exhibit of 
new products, including a pneumatic 
process simulator, transistorized com- 
ponents of the F&P multiple-pressure 
readout system, pressure transducer, 
digi-coder, precision pressure comna- 
rator, etc. 

For wv re nfarr + r r e 303 


Consolidated Electrodynamics Corp. 
(CEC) will feature the new modular 
magnetic tape recorder/reproducer 
system (Type 5-752) which can 
handle analog, PDM, and FM signals. 
Also on dispvlay will be the new Type 
5-122 recording oscillograph suitable 
for temperatures from —65°F to 
+250°F at altitudes up to 120,000 ft. 
For more information ircle 304 on inquiry card, 


30 


Fisher Governor Co. will display (1) 
a new line of completely self-con- 
tained electrohydraulic valve oper- 
ators (shown); (2) the new electro- 
pneumatic valve positioner, and (3) 
a new series of “Wizard” pressure 
controllers (Type 4160). 

rcle 305 on inquiry 


For more information 


Bailey Meter Co.’s new performance 
monitor enables operators in power 
and process plants to see at a glance 
how efficiently their process is per- 
forming. Results are recorded and can 
be fed into a data logging system for 
presentation on typed sheets or 
punched tape. 


For more information circle 306 on inquiry card. 








Foxboro’s new entries into the ISA 
Show will include the new Type 37 
aneroid flowmeter featuring stacked 
diaphragms (see picture); the new 
Type 13FA d/p cell transmitter 
mounting directly on a tank nozzle 
(shown); the new integral-orifice 
d/p cell transmitter for small flows; 
and new panel-type “Consotrol” in- 
struments which have seven new fea- 
tures. 
ore information circle 307 on inquiry 


Newly developed products of Superior 
Electric include high-frequency vari- 
able transformers, a new double- 
wound Powerstat with isolated sec- 
ondary, and automatic voltage regu- 
lators (the 1-KVA tubeless magnetic 
Type TM 7101 in the latter group is 
illustrated). 


circle 308 on inquiry 


r more information 


Industrial Pyometer and Supply Co. 
will have new products on display 
which were recently included in its 
line of thermocouples, lead wires, air- 
craft temperature wires and cables, 
etc. 


For more information cir 


e 309 on inquiry card. 


In The Bristol Company’s thirteen 
booths there will be about ten new 
developments on display, includine a 
new electronic transmission system 
with 3” strip chart recorder; a digital 
comvuter for computing compensated 
flow values from telemetered meas- 
urements; a 2-pen pneumatic record- 
ing receiver with one-pen cascade 
control; a low-noise chopper with fre- 
quency range of 0 to 1800cps in dry 
circuits: ete. 


For mor formation 


rcle 310 on inquiry card 


Automatic Temperature Control Co. 
(soon changing its name to Auto- 
matic Timing and Controls, Inc.) will 
have on display new printed-circuit 
electronic timers; hermetically sealed 
timers for airborne or ground control 
equipment; and new micrometer posi- 
tioners used as zero adjusters, range 
suppressors or calibrated micrometer 
positioners (shown). 

For more information rcle 311 on i 


Gilmore Industries will exhibit the 
illustrated portable force calibrator, 
besides a direct-reading digital servo 
indicator, and the new Model 114 
Autogranhic Plotter. 
For more e 312 on 


nformation 


W. & L. E. Gurley’s line of anemo- 
meter and wind direction transmitters 
and indicators, current meters, tri- 
pods, reticles, ete. will include their 
latest developments. 

For more information circle 313 on inqu 


ry cara. 
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Manning, Maxwell & Moore’s Indus- 
trial Products Div. will display its 
new Microsen miniature indicators, 
recorders, and controllers, among 
them (1) a multi-unit controller-re- 
corder, (2) a transistorized recorder- 
controller, and (3) an indicating con- 
troller (all shown). Other new de- 
velopments in the line are indicating 
controllers with vertical scale, man- 
ual-automatic stations, and millivolt- 
meter-recorders. 

For more ntormation circie 314 on nquiry 


The exhibit of Autron Engineering 
Inc. features a new photoelectric de- 
tector and a companion light beam 
projector, both of sub-miniature size; 
“Neuron” electromechanical counter- 
totalizers (illustrated) and the new 
Autron Model 6365 temperature con- 
troller. 


e information 


e 315 on 
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SHOW PRODUCTS—Cont. 





Industrial Development Labs will dis- 
play the Laub electrocaloric flow- 
meter (shown); also a new tempera- 
ture transducer. 
F ntor ation e 319 


We 


Electrodeless electrolytic conductiv- 
ity equipment will be shown by In- 
dustrial Instruments, Inc.; also a bat- 
tery-operated recorder. 

For w re nformat r f ae 320 


Technical Products Co. will show its 
new TP-625 frequency analyzer. 
, tion circle 316 


| 


Epic, Ine. will exhibit foreign-made 
sugar and oil refractometers (shown), 
pipeline refractometers, and polarim- 
eters for the first time. 

ation circle 317 


Librascope, Inc. will feature its linear 
integrator Model 25 with its unique 
ball-and-dise integrating mechanism. 
i: anton OS rcle 321 on inauiry ard 


NOTE CONTROLLED BITE 


PRIMARY SEA 





NOTE: HEAVY CROSS SECTION OF SLEEVE AT 

THIS POINT CREATES “HIT HOME” FEEL 
I-L-S Instrument Corp. will have the 
first showing of its Model 1290 elec- 
tronic tachometer using “Nixie” 
numerical indicators. a “first” 
re information circle 318 on inquiry car For more 


Imperial Brass will have a new type 
of flareless fitting (‘“High-Seal’’) as 
at the show. 

formation circle 322 on inquir 
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: M4 aK. 
Mine Safety Appliances Co. will fea- 
ture the Model 200 Lira, a new infra- 
red analyzer. 
re information rcle 323 on inquiry card. 


FE 


Coleman Engineering Co. will exhibit 
its new Digitizer which converts ana- 
log data to digits by means of shaft 
rotation. 


if 


rcle 324 on inquiry card. 


Muirhead Instruments will exhibit 
its new D-729-B low-frequency phase 
meter. 

c a ; ee rcle 325 


The KIN TEL new digital voltmeter 
capable of directly driving printout 
units will be the main new product of 


Cohu Electronics, Ine. on display; 
also new wide-band d-c amplifiers, 
micro-voltmeters, ITV monitors, ete. 
For more inf on circle 326 on inquiry card. 
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Booth 115 


Get all the 

latest data on 
RMB Miniature 
Ball Bearings and 
Sodeco Electric 
Impulse Counters 


You'll be more 
than welcome 


LANDIS & GYR, we 


45 West 45th St., 








New York 36, N. Y. 
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SHOW PRODUCTS—Cont. 





Beckman Instruments, Inc. will enter 
the show with its new, low-cost gas 
chromatograph control unit and an- 
alyzer, base priced at less than $5000. 

for tior e 327 o Juiry card 


Electro Products Labs will have three 
new products to show for the first 
time: the Model 3440 over/under 
speed control utilizing a magnetic 
amplifier (illustrated); an over/under 
speed control relay; and a new mini- 
ature magnetic pickup. 


> 328 or 


New products at Cramer Controls’ ex- 
hibit will be the Type 117 permanent- 
magnet synchronous motor, and a 
new electric stop clock with instan- 
taneous electrical reset (picture). 

329 on inquir 


Friden Calculating Machine Co. will 
have two new developments at its ex- 
hibit: (1) the Teledata tape trans- 
mitter-receiver, and (2) a _ punched- 
tape regeneration unit. 

format 330 


Instruments & Automation 


ell 


’ 


Barton Instrument Corp.’s “firsts’ 
are its differential pressure controller 
(Model 237) and an indicating flow 
switch (Model 234). 


Fe re informatior e 331 on inquiry card. 


Hallikainen Instruments will intro- 
duce the Hallikainen-Shell vapor pres- 
sure recorder (illustrated is the Model 
1157 for gasolines and other low-pres- 
sure hydrocarbons). 

nformation circle 332 


Conoflow Corp. will have an operat- 
ing exhibit of its new Model “P” pres- 
sure transmitter, especially suitable 
for viscous materials and liquids with 
solids in suspension, 


For more information circle 333 on inquiry card. 


Systron Corp. will have its new in- 
dustrial counter-controller Model 1040 
on display with a time base continu- 
ously selectable from 0.001 to 100 
seconds in increments of 1 millisecond. 
e 334 on inquiry card. 


mation cir 


Vol. ; 


Epsco Incorvorated will exhibit its 
new Model DA-101 wide-band true- 
differential amplifier which ampli- 
fies low-level differential signals and 
rejects common-made noise and hum 
pickup. 

For more inform 


ation circle 335 on inquiry card. 





! ea 


Computer-Measurements Corp. will 
unveil its new time-interval meter 
Model 251-A for precise measure- 





ment of elapsed time in the range of 
3 microseconds to one second (illus- 
trated). 
frequency-period counter, 


Shown also will be the new 
Model 203- 


cle 336 on inaquir 


Gow-Mac Instrument Co. will exhibit 
new anemometer cell Model 9580 for 
very low gas flow rates; also a new 
gas blender for thermal-conductivity 
gas analysis. 

ircle 337 on inquiry card. 


or more intormart nc 





MAGNETIC 
TAPE 
APPLICATIONS 
BY AMPEX 


How to take an entire laboratory for a ride 


Get complete mobile data despite shock and limits of space 


This is the easy way —no such blue-sky dream 
as a shock-mounted, air-conditioned brick building 
on wings or wheels. The earthbound laboratory 
has a “double” that rides on airplanes, vehicles or 
ships or goes to location by manpower, muleback 
or dolly. The secret. ..an Ampex 800 mobile tape 
recorder which simultaneously gathers data for 
the laboratory’s writing, viewing, simulating and 
computing instruments. Despite adverse environ- 
ment, Ampex 800s closely match precision and 
versatility of laboratory tape recorders. 


AIRBORNE APPLICATIONS 

Ampex 800s are widely used for environmen- 
tal data, radio signals, radiation information, 
weapon countermeasures, flight parameters, etc. 

At one airforce facility, the Ampex 800 rides 
in one aircraft to record telemetered signals from 
another ,(unmanned). Altitude greatly extends 
the horizon and tracking distance over which line- 
of-sight telemetered signals can be received. 

Aircraft companies are tape recording vibra- 
tions, sounds, and other data far outside the range 








Ampex 800 mobile 
tape recorder 
electronics not shown) 





a 

° y Oscilloscopes and 
e *| other scanning and 
eee. display devices 

t @s ¢€ 





Whiting instruments 








ALSO: Frequency analyzers, digital 
converters and computers 





Only this mobile tape recorder and its associated 
equipment undergo the hazards and space limitations of 
the mobile test situation. 

Reproduction of the tape recreates the original trans- 
ducer voltage patterns, providing every other laboratory 
instrument with the same input it would have received if 
it too had been carried on the test. Data slowdown, speed- 
up, filtering, etc. can be used. 


Ampex 800 tape transport, showing small size and ease of 
handling. This is the largest of the recorder components. 


AMPEX 


of other recording techniques. And in one major 
company’s flight-test program, 420 channels of 
data are multiplexed onto a one-inch tape. 


GROUND, SHIPBOARD AND VEHICLE USE 
The Ampex 800 is light and rugged, with- 
stands handling and sets up quickly and easily. A 
research group studying earth-transmitted shock 
waves carries the Ampex 800 right to locations 
next to railroad tracks, airfields, highways and 
other areas of interest. An oil company uses a 
truck-mounted 800 to log oilwells in the fields. 
The equipment stands shock, vibration and 
noise. In a shipboard installation, the Ampex 800 
gathers data on closeby underwater explosions, 
enduring shocks transmitted through the ship. At 
an eastern jet-engine test facility, dolly-mounted 
Ampex 800s are wheeled out to the cells and get 
accurate data in an area of intense noise. 


Do you have a mobile data acquisition prob- 
lem on which we can help? Or would you like this 
tape-recording series mailed to you direct? For 


7 oO 


either request, write Dept. BB-8. 


FIRST IN MAGNETIC TAPE INSTRUMENTATION 














CORPORATION | 934 CHARTER STREET ~- REDWOOD CITY. CALIFORNIA 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world. 


e 69 on inquiry card, 
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DIFF 


WHAT'S. 


INSIDE 
MAKES 


ENCE 


Regulators and Controls are as 
good as the diaphragms actuating 
them. . 

Vulcan diaphragms have been 
accepted and depended on for 
almost 25 years. 

Low gauges are available with 
excellent flexibility for delicate 
applications. Heavy gauges with 
high strength for rugged service 
are available in many coating 
compound types. 

Vulcan provides integrated re- 
search, development and manu- 
facturing facilities. This means 
complete quality control from raw 
material to finished product; as- 
suring you that every diaphragm 
is made to strict specifications. 

A vital part of this Vulcan in- 
a, i is our research and de- 
velopment laboratory. If you have 
a diaphragm problem, we shall 
happy to consult with you. 


Another 


ULCAN 


RUBBER PRODUCT 


Write to: Dept. 1-7 

REEVES BROTHERS INC. 

Vulcan Rubber Products Division 

54 Worth Street * New York 13, N.Y. 
e inforr e 70 on inquiry car 
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SHOW PRODUCTS—Cont. 





Hoke Incorporated will display the 
new stainless steel meterin™ valves 
series PY270. 

e 338 on ing 


Farris Engineering Corp. will exhibit 
the new “Porta-Tester” (shown), and 
a series of “suner-capacity” pop safe- 
ty valves. 


Fae eenreaiee e 339 on ina 


Y £000 ss ‘ » asl ciuitesn Corp. 
will show three new models in the 
6700 series of strip chart recorders 
and controllers (controller shown); 
new induction modulators, a new- 
principle d-c to a-c transducer; high- 
er rated “Vamistors”; and a new sen- 
sitive miniature hermetically-sealed 


“le 340 on i 


Tennev Engineering will have on dis- 
play (1) the TH humidity chamber, 
(2) a refrigerated test chamber the 
‘Tenney-Mite” bath. 


For more information circle 341 on inquiry card. 


Fenwal Incorporated will have its 
new Series 541 temperature indicating 
controller on disnlay (picture) and 
will demonstrate its new temnerature 
control and indicating console system. 


For more information circle 342 on inquiry card. 


Femco, Inc.’s new products on display 
include audio tone panels (telemeter- 
ing transmitter shown); carrier shift 
transmitters and receivers; phase 
switchers; and circuit scanners. 


For more information circle 343 on inquiry card. 


Buffalo Meter Co. will exhibit its new 
“Electrivolume” control system for 
automatic batching, utilizing an im- 
pulse counter. Also a “first” will be a 
Niagara chemical meter of type 316 
SS construction. 


For more information circle 344 on inquiry card. 


Burroughs Corp., Electronic Tube 
Div., will show the in-line read-out 
“Nixie”, along with a decade counter, 
and a transfer storage counter. 


For more information circle 345 on inquiry card. 


Counter and Control Corp. will exhibit 
its new adjustable program timer. 
For more cle 346 on 


information cir inquiry card. 








THE KYBERNETES CORPORATION 


Division of Self Winding Clock Company, Inc. 
for 70 years leader in time standards 


and precision engineering 








ALL ELECTRONIC LINE OF 
AUTOMATIC DATA PROCESS LOGGERS 


A revolutionary engineering concept, the 
Kybernetes Electronic Data Logger 
puts to use designs largely predicated 
upon advanced techniques 
developed by the computer industries, 


featuring reliability and accuracy. 


Write for Bulletin ‘108’ 


THE KYBERNETES CORPORATION 
Executive Offices: 
9 East 40th Street 
New York 16, N. Y. 
MUrray Hill 3-6030 


\quiry card 
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See our 
Complete 
Display 
BOOTH 409 
1.S.A. Show 


SHOW PRODUCTS—Cont. 





Waugh 


FREQUENCY-to-VOLTAGE 
CONVERTERS 





MEASURE AND CONTROL: Sanborn Co.’s new Model 158-5490 


@ Flow Rate ¢R.P.M. iii nrg — —— — 
new Model 183 programmer will have 
* Power Frequency its premiere. 


SRtnoer Rees | ko. more information circle BOP on jnaviry card 





MODEL FR-302 
SUBMINIATURE 
CONVERTER 


+ Detects AC signals 

down to low amplitude 

levels, converts to O—5 volt DC 

signal proportional to frequency 

within .2%, gives .25% long term 

stability with less than .002% per 
degree temperature coefficient. 








Brooks Rotameter Co. will show its 

new TransiTwins flow transmitters 

: which are interchangeable; the trans- 
= mitter which employs direct-force 
balance, and the electric transmitter 
which utilizes a strain gage element. 

cle 348 on inquiry card. 


Compares power 
frequency with internal 
tuning fork reference, gives O—5 volts 
DC between 370 and 430 cps, with 
.05% overall accuracy under severe 
vibration and temperature conditions. 








20 standard modifications of the 
FR-300 series converters are 
available to suit every airborne 
and ground requirement. 














... covering flow 

rates from .065 

to 6000 GPM... 

are standard test- 

ing equipment in 

the newest mis- 

siles and aircraft, 

where the ultimate in reliability and 
accuracy are required. 


4 





Write for Complete Data 


STanley 3-1055 


2 eee 


Partlow Corp. will feature the new 
Model HL15-10 indicating high tem- 
perature limit controller. 

© 349 on inquir 


ENGINEERING COMPANY 





FLOW MEASUREMENT AND CONTROL 
7842 BURNET AVENUE, VAN NUYS, CALIFORNIA Eor more information 


e information circle 72 on inquiry card 
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Kistler Instrument Corp. will intro- 
duce its new SLM DPI-114 differen- 
tial-pressure indicator with crystal- 
type transducers. 


For more intormation circle 350 on inquiry card. 





Palmer Thermometers will have its 
new 31%” bi-metal thermometer Model 
1035 on display. 


For more information circle 351 on inquiry card. 


/ 


Vapor Recovery Systems Co. 
(VAREC) will exhibit its pulse code 
telemetering system for tank gag- 
ing 

For more information circle 352 on inquiry card. 


Aero Service Corp. will exhibit the 
new Model E Haag-Streit coordinato- 
graph for plotting over a 60” x 120” 
working area. 


For more information circle 353 on inquiry card. 





mery 


WEREIGHING SYSTEM 


BIN, TANK AND HOPPER EDITION No. 5 


Covering design, development and application data on Emery Weighing Systems for industrial applications 


TOP EXECUTIVES FIND EMERY WEIGHING SYSTEMS SUIT- 
ABLE FOR TOUGHEST WEIGH- 

ING APPLICATIONS IN PRO- 

CESSING FIELD 


Vision And Experience Team Up To Decide On 
Maintenance-Free Hydraulic Equipment 


Men with progressive vision and broad experience in the 
processing industries are becoming increasingly aware of the 
need for positive action, extreme accuracy and maintenance- 
free long service life in the control equipment they buy for 
their plants. Why? Because in these days of tough “break-even” 
points and narrow profit margins, they can’t afford to take 
chances. 











They know, as well as you do, 
that laboratory-type apparatus which 
“needs to be babied” ... or a 
weighing system which needs its own 
electronic engineer... j 











The Emery Load Cell is a “husky” piece of in- 
dustrial equipment which combines years of satis- 
factory performance with amazing accuracy. A 
unique design called the “rolling ball’ head ac- 
commodates reasonable off-center and cross loads. 
Even though Emery Load Cells utilize hydraulic 
pressure as a sensitive medium to measure loading 
they can be teamed with practically any brand 
or type of instrumentation manufactured today. 

There are many good reasons why top execu- 
tives are specifying Emery Load Cells for their bin, 
tank and hopper weighing applications. Our new 
Bulletin 561 describes them in detail. Send for this 
literature today. 


QT 








A practical handbook 
wnt on bin, tank and hop- 
Haietse per weighing and 
gists the instrumentation in- 

volved. Write for it 

now! 


AAT 























‘ 


THE A. H. HMERY COMPANY 
Pine Street « New Canaan, Conn. 


For more information circle 73 on inquiry card. 
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cMPENAI 


and control 


GORDON 
mim XAC}LINE 


Controls tempera- 

ture automatically 

within a fraction of 

a degree in any heat proc- 

ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re- 
cording pyrometer controller 
—regardless of age. 


"\. GorDON 


XAC|EMP 


Hand Pyrometer 


A quality-built, conven- 

ient instrument for quick, 
accurate temperature read- 
ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 
temperature checking. 


GORDON 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon’s own plant 

to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short runs, 
manufactured to specifications, 


Full Particulars on Request 


ee 


‘;GORDON: 


>% SERVICE: ><: 
CLAUD S. GORDON CO. 


Manufacturers * Engineers ¢ Distributors 
Temperature Control Instruments e Thermocouples & 
Accessories @ Industrial Furnaces & Ovens e Metal- 

lurgical Testing Machines 
609 West 30th Street, Chicago 16, Illinois 

2025 Hamilton Avenue, Cleveland 14, Ohio 

For more information circle 74 on inquiry card 
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ton-Cash Standard Series 300 pack- 
aged control system for remote posi- 
tioning of butterfly, plug, and other 
valves bv electrohydraulic or electro- 
pneumatic means. New diaphragm 
control valves will be shown also. 

F re information circle m6 


4 
é 
* 


Automatic Switch Co.’s line of sole- 
noid valves and electromagnetic con- 
trols will be enlarged by the first 
showing of a sanitary pilot-controlled 
solenoid valve two- and three-way 
valves with nylon bodies, high-pres- 
sure (1500 psi) valves, midget three- 
way valves, and manifold two- and 
three-way valves (illustrated). 

F formation circle 355 on ing 


Eder Instrument Co. will show a new 
blind-hole inspection telescope with 
sidewall viewing adapter. 


Curtiss-Wright Corp., Research Div. 
will demonstrate “Thermocolor” and 
“Thermochrom” temperature indicat- 
ing pigments and sticks, respectively, 
which were developed in Germany. 

For more information circle 357 on ing 


Jerguson Gage and Valve Co. will 
show its new No. 23 drain or sampl- 
ing valve, 


i. € nforme 


rcle 358 on inquiry card. 


Dynamic Gear Corp. will show its new 
bearingless differential. 
For more information circle 359 on inquiry card. 


Askania Regulator Co.’s entry in the 
new product array at the show will be 
its new electrohydraulic valve actu- 
ator for use with low-level a-c or d-c 
signals. 


F > 360 on inquir 


Gulton Industries will show the multi- 
use application of components and in- 
struments recently developed by its 
various divisions and_ subsidiaries. 

For more information circle 361 on inquiry card. 


Tempil Corp. will show latest develop- 
ments of its temperature-indicating 
materials. 

For more information circle 362 on inquiry card. 


Minneapolis- Honeywell, Industrial 
Div., will exhibit a digital potentiom- 
eter with four-figure digital read- 
out and pinboard programming. Also 
to be disclosed will be a 2-pen Tel-O- 
Set recorder with control on one pen. 
For more information circle 427 on inquiry card. 











HOW DO YOU MEASURE A MOTOR? 


Flaine teenie andl cela ieateteaieetentoten | 


EAD’S 
1” Diameter Motor 


Exceeds 3500 Hours 


at 20,000 RPM 


An EAD customer required a 
small, 1” diameter motor with 
a minimum life of 1000 hours, 
running at 20,000 rpm at a 
temperature of 85° C. The re- 
sult was peak performance at 
specified temperature and 
speed for more than 3500 
hours operation with no signs 
of deterioration! 


This is a typical example of 
EAD's high-output, long-life, 
power-packed miniature com- 
ponents doing a big job! 


by PRECISION 


Consider first the excellence of the electro-mechanical design and the 
“‘built-in’’ precision. What quality are the bearings and lubrication? Can 
you hold air gap clearances of less than .002” required for high efficiency? 
How does the motor measure up under extreme environmental conditions? 
EAD pioneered precision in small motors .. . specialized in small 
precision motors for more than 15 years! 


by PERFORMANCE 


Can you obtain a 1l-inch diameter motor with high-power output and 
efficiencies exceeding 60%? Is it capable of extremely high speeds for 
fan or blower applications requiring maximum air deliveries? How does it 
measure up in reliability, long life in control equipment, actuators, pumps, 
generator drives, gear motors, antenna drives, or automatic devices. 


EAD motors are performance-proven for more than 15 years in vital, 
stringent military and industrial uses! 


by PRICE 


Can you get premium performance, high-accuracy, specialized design at 
production prices not much greater than you now pay for standard motors? 


EAD has the years of experience to convert complex engineering 
designs into mass-producible items. You get highly specialized units 
at standard motor prices! 


astern 


CPOLCES, ine 
347 CENTRAL AVENUE, DOVER, NEW HAMPSHIRE 


rcle 75 on inquiry card. 
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Airborne Ultrasonic 
| Liquid Level Sensor 


oe 


ae] 


; 


ee 


\ a - - 


Here is a new light weight, highly 
accurate liquid level point sensor for 
aircraft, missile fuel and oxidizer sys- 
tems, and propellant control. Designated 
Model RC-1A, it operates on ultrason- 
ic principles to detect the presence or 
absence of liquid at a predetermined 
level. The basic sensor consists of a 
miniaturized hermetically sealed ultra- 
sonic probe, measuring approximately 
2" in length and 11/16" outside diam- 
eter. The probe weighs only one ounce 
and is always at the ambient temper- 
ature of the liquid being gaged. 


FEATURES 


A response time of less than 
10 milliseconds 

Negligible power drain 

Accuracy better than 1/64" 

Sub-miniaturized 

Light weight 

Absolutely no spark or radiation 
hazard 


An associated plug-in hermetically 
sealed control unit contains a sensitive 
relay capable of performing a control 
or indication function. Weight of this 
unit is only six ounces. 


Various modifications are available to 
meet your particular needs. Probes 
capable of sensing cryogenic, highly 
corrosive, or radioactive liquids are 
available. Let us know your specifica- 
tions. There's an Acoustica representa- 
tive to help you anywhere in the U. S. 
and abroad. Mail your request for 
information with your Name, Position, 
Company, and address to: 


DEPT. IA. 


SGOUSTICA 


BSOCIATES, INC. 


ACOUSTICA ASSOCIATES 
Glenwood Landing, Long Island, N. Y. 
Phone—Oriole 6-0370-1-2-3 


For more information circle 76 on inquiry card. 





SHOW PRODUCTS—Cont. 





Hagan Chemicals & Controls, Inc. will 
feature its newly redesigned Ring 
Balance flowmeter Model 3000 
(shown) and the new remote-mounted 
positioner for manipulating large me- 
chanical equipment. 

Rak wide tatarmation e 363 on inquiry card. 


Hoke Manostat Corp. will show for 
the first time its industrial manostat 
(picture), and a new electronic resist- 
ance thermometer with digital read- 
ings. 

For more inforn on circle 364 on inquir 


Crawford Fittings Co. will show a 
new Swagelok Danger Signal Bull 
Plug which gives immediate warning 
that unsafe conditions or fire hazards 
exist. 

rcle 365 on inquiry 


Blonder-Tongue Labs will show the 
new “Observer” ITV camera and the 
new Model DVM-17 vidoe monitor. 

e 366 or 


For more information circ inquiry card. 
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The size of Norden-Ketay’s new low- 
inertia miniature servo motor is ap- 
parent from picture. Other new mini- 
ature components shown for the first 
time will be the Model 55,000 floated 
rate gyro, and motor tachometers and 
tachometer generators. Another 
“first” at the show will be the trans- 
istor analyzer, illustrated here. 


For more information circle 367 on inquiry card. 


Karl Heitz, Inc. will show the Omag 
pocket microscope, and the Bleeker 
pocket spectroscope among a dozen 
other new imports. 
Far vw r 368 On 


F re information 


Shand and Jurs will display the 
“Datalogger,” latest addition to 
“Telepulse” equipment, which can 
automatically log liquid levels of 72 
large storage tanks every half hour 
with %-inch accuracy, and print 
dangerously high or low levels in red. 


For more informat rcle 369 on inquiry card, 


The Okonite Co. will exhibit new 
“Armoflex” control tubing and cabled 
tubes for pneumatic or hydraulic con- 
trol circuits. 

f e 370 on inquiry card. 


For more informatior 

















aati 


NEW SERVO-RATIO MULTIMETER 


Combines all the functions of an AC-DC voltmeter, ohmmeter 
and AC-DC ratiometer in one compact portable unit 


Here is a new, highly accurate test 
instrument designed to make life 
easier for those who work with com- 
puters and other electronic and elec- 
trical devices. It measures AC-DC 
ratios, absolute AC-DC voltages and 
resistance. You can also measure the 
gain of operational amplifiers using 
the 0° phase output provided. 

The Servo-Ratio Multimeter com- 
putes voltage ratios by dividing the 
voltage to be measured by the refer- 
ence voltage obtained from the com- 
puter. It is a high-impedance instru- 
ment and utilizes a motor-driven, 
position-type servo mechanism. Aver- 
age time to obtain a reading is three 
seconds. Simplification and reliability 
are obtained through the use of 
printed circuits. 

The front panel contains a four- 
digit illuminated drum counter for 
readout, phase or polarity indicating 
lights, function switch, ON-OFF 


switch, range switch, 0° phase ratio 
selector, input terminals and 0° phase 
output terminals. 

The Servo-Ratio Multimeter is 
compact and easy to handle. It has 
an aluminum case and weighs only 10 
pounds. The instrument can be oper- 
ated in a horizontal or vertical posi- 
tion and has a unique carrying handle 
that serves as a tilt-stand when the 
unit is used horizontally. Write for 
Product Description 2005. 


SPECIFICATIONS 


Power Consumption: 50 Watts, 110 Volts, 60 cps. 
Reference Voltage: DC or 60 cps AC; + 10 Volts 
to + 100 Volts across 8.7K Ohms Load. 


Range 
0.001 to 1.000 + 0.1% in 1 range 
0.001 to 1.000 + 0.1% in 1 range 


1 Vo!t to 1000 Volts full scale 
+ 1.0% in 4 ranges 


1 Voit to 1000 Volts full scale 
+ 1.0% in 4 ranges 


10K Ohms to 10 Megohms full 
scale + 1.0% in 4 ranges 


Gain 0.01 to 1000 in 4 ranges 


Functions 
Ratio, AC 
Ratio, DC 


60 cps AC 
Voltage 


DC Voltage 


Ohms 


See our exhibit at the ISA Show, Booths 810-811 


Cleveland, Ohio, September 9-13. 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18, PENNSYLVANIA 


PORTABLE AND COMPACT —Weighs only 10 
pounds. Size: 7%” x 544” x 11-13/16”. 


SIMPLIFIES TESTING—Eliminates need for many 
other instruments. Has digital readout counter. 





















SHOW PRODUCTS—Cont. 





There's a Lied 
JEWEL BEARING 
to fit Your Need! 


Pin ain te eR en 


Flight Research Inc. will display its 
new 70-mm data-recording camera 


“Multidata”, Model V, specifically de- 


Bird can supply you with sapphire and 
borrosilicate glass precision jewel bearings in 
a wide range of standard types, sizes, and 
complete assemblies — or, custom-built to 
your specifications. Special mounting tech- 
niques provide exact tolerance jewel assem- 
blies, mounted or set in bushings or screws, 
ready for assembling into your product without 
further inspection. Jewels mounted with re- 
silient silicone rubber or spring cushions 
provide additional protection to shock and 
vibration. 


Because of the exact tolerances, maintained 
through the most rigid quality-control methods, 
Bird jewels are used by the foremost manu- 
facturers of electrical, aircraft, and timing 
instruments — and recorders. 


Typical products include: 


Aircraft Instruments 

Weather Recorders 

Ammeters 

Voltmeters 

Wattmeters 

Compasses 

Dial Gages 

Timers 

Test & Recording Instruments 

Marine Instruments 
*Illustrated — Concentricity check of 
mounted ring jewels — one of the 
inspection processes in Bird’s quality 
control program. 
Our engineering staff is at your service for all 
small bearing problems. A request on your 
letterhead for Bulletin 100-6 will receive our 
prompt attention. 


| SPRUCE ST., WALTHAM 54, MASS. 


SAPPHIRE & GLASS JEWELS 
PRECISION GLASS GRINDING 
JEWEL MOUNTING & ASSEMBLY 


e 78 on inquiry card 


Instruments & Automation 


re inforn 


ge 1536 


ation cir 


Vol. ¢ 


signed for missile tracking. 


re information circle 371 on 


BIDDLE 
Speciat 
Corona Test Set 
Model 2 


James G. Biddle Co. will have its new 
Corona test set Model 2 on display 
for non-destructive evaluation of elec- 
trical insulation (shown), also Frahm 
oscillator controls, Types ROC4 and 
ROC2 for maintaining oscillator out- 
put within close limits. 

nformation rcle 372 on inquiry card. 


ee 


Hanson-Gorrill-Brian’s newly devel- 
oped portable automatic data logger 
the “Data-Master” Model 4 will be 
unveiled at the show. 

e@ 373 on inquiry card. 


nformation circ 


inquiry card. 


Leslie Co.’s new products with “firsts” 
at the show include a floatless, differ- 
ential-pressure-type liquid level con- 
trol pilot, and springless diaphragm 
actuated pressure reducing valve 
(both illustrated), as well as a new 
water reducing valve. 

rcle 374 on 


nquiry card. 


For more information c 


Assembly Products will show its new 
electromechanical “Load Sentry” 
overload control, a new three-position 
controller (illustrated), and a new 
voltage monitor for power supplies. 


Fo re information cle 375 on inquiry card. 


Penn Instruments Div. of Burgess- 
Manning Co. will unveil its new Style 
“MN” open flow nozzle meter for 
measurement of flow in partially filled 
pipes, including a flow transmitter. 

r n circle 376 on inquiry card. 


sre informat 


J. Bishop & Co. Platinum Works will 
feature new clad metals, composite 
wires, and small precision tubing. 

nr circle 377 on inquiry card. 


For more information 


Amco Engineering Co. will exhibit ex- 
pandable small instrument cabinets; 
also two new models of air blowers 
which utilize a minimum of panel 
height. 
For mor 


e information circle 378 on inquiry card. 





\ 


mn 


BIG NEW® FOR EXHIBITORS! 


Ship Displays UNCRATED 
via North American Padded Vans! COMPANY-TRAINED DRIVERS 


Save time, trouble, expense. Ship your displays—uncrated—via North ASSURE FAST, SAFE SERVICE 

American padded vans! Displays arrive on spiny over $1500 worth of peg ee mn a 

protective equipment assures safe “‘factory-fresh” arrival. quarters in Fort Wayne, drivers learn 
North American service gives door-to-door delivery . . . eliminates local to handle exhibits of every size in 

drayage . . . provides storage facilities—and exhibits can be routed from NAVL padded vans, saving time and 

one show to another on fast, tight-schedules. Call your local North Ameri- money for exhibitors. 

can agent, or write for Free Display Moving Brochure. 





WORLD-WIDE SERVICE “WIFE- 


via LAND, SEA, AIR APPROVED" 


MOVES 


Over 1100 local North American agents pro- North American Exhibit Display Division 
vide dependable exhibit display service... at assures maintaining of set schedules for 
both origin and destination. touring exhibits, too! 


NORTH AMERICAN VAN LINES, 


° fe) 3 


INC. © World Headquarters: Fort Wayne 1, Ind. 


circie 79 on naquiry cara. 
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‘OFFNER 


DYNOGRAPH 


Type MR Rack Mounted 


DIRECT WRITING OSCILLOGRAPH 


unequalled for versatility and performance! 


. rectilinear recording 

. curvilinear recording 

. heat sensitive recording 
.. electric recording 
.- ink recording 
. -15/nv/mm d-c sensitivity 


. zero drift 


IN A SINGLE 
RECORDER! 


Write for 12 page, 2 color catalog— 
gives details and specifications. 


OFFNER 
ELECTRONICS 


5326 N. KEDZIE AVE. « CHICAGO 25, ILL. 
F r rr rcle 80 on inquiry card 


e int s3tion 


Page 1538—Instruments & Automation—Vol. 


PRODUCTS—Cont. 











Thermo Electric’s principal entry into 
the new product array is a transistor- 
ized temperature controller (shown). 
Other new products include the “Mini- 
Mite” portable indicator, a miniature 
self-balancing pyrometer indicator, 
and a variable voltage supply unit. 


For more information circle 379 on inquiry card 


Schlumberger Well Surveying Corp. 
will display its new NMR high-speed 
moisture analyzer (Model 104). 


For more information circle 380 on inquiry card. 


WacLine will disclose development of 
a new flat pancake-type tachometer 
and new 3%” hermetically-sealed 
moving-coil instruments. 


For more information circle 381 on inquiry card. 


Triplett’s Model 10 clamp-on adapter 
for its volt-ohm-milliameter enables 
testing of every current-carrying cir- 
cuit. 

tion circle 382 on inquiry card. 


Taller & Cooper’s data integrator and 
converter processes pre-punched cards 
and permits the addition of variable 
information to a tape. 


For more information circle 383 on inquiry card. 


Magnetic Research Corp. will have the 
first showing of its 1000-watt mag- 
netic servo amplifier with response of 
less than 30 milliseconds. 


For more information circle 384 on inquiry card. 


Industrial Timer Corp. will display 
the newly re-designed punched-card 
programmer with three sections: 
scanner, dual timer, and relay bank. 


For more information circle 385 on inquiry card. 


Revere Corp. of America will have 
impeller flowmeters, optical level con- 
trol switches, strain gage load cells, 
and “Glaswitch” relays among its new 
products at the show. 


For more information circle 386 on inquiry card. 


Philips Electronics wili feature the 
first showing of its new contact, and 
projection microcardiographic units, 
respectively. 


For 


DeZurik Corp. will exhibit its new 
eccentric resilient-faced plug valve. 
For more information circle 388 on inquiry card. 


Weatherhead Co. will have its new 
45° angle swaging machine for the 
first time on display. 

For more information circle 389 on inquiry card. 


Blue M Electric Co. will show the new 
full-range-controlled relative humid- 
ity cabinet. 


For more information circle 390 on inquiry card. 


Superior Tube Co. will feature its 
new “super-alloy” tubing for high- 
temperature service. 

For more information circle 391 on inquiry card 
Mycalex Corp. of America will have 
“Supramica” ceramoplastics, “Syn- 
thamica” synthetic mica, and “Myca- 
lex’? glass-bonded mica on display. 

e 392 on inquiry card. 


For more information circ 


The Technicon Co.’s Autoanalyzer 
provides continuous control of pro- 
cess streams by chemical analysis. 

For more information circle 393 on inquiry card. 
Skinner Chuck Co. will feature a dis- 
play which will answer automatically 
technical questions by lighting up a 
panel and illustrating answers with 
photographs. 


For more information circle 394 on inquiry card 


Veeder Root, Inc. will show new 
electrical high-speed counters for in- 
struments, remote process. control, 
data processing, predetermined batch 
counting, ete. 

For more information circle 395 on inquiry card. 


Claud S. Gordon Co. will show its lat- 
est development of bonded staple yarn 
which withstands 1600°F. 


For more information circle 396 on inquiry card. 


Ralph N. Brodie Co. will show its new 
shock-free “Quantrol” valve for air, 
liquids or gas. Operation is by line- 
pressure differential. 

For more information circle 397 on inquiry card. 





TIME AND INTEGRAL 


er displayed 
| ustaiitly 


by the apsnce model 270 Integrating System 
TYPE C 
CALIBRATOR 


to calibrate load and pressure cells 





HERE’S no need for planimeters or 
tedious arithmetic when you use the 
all-electronic Model 270. Designed to 
compute time integrals in studies of 
transient phenomena and in statistical 
quality control, the Model 270 counts at 
the rate of 10,000 per second. With such 
resolution, rapidly changing phenomena 
as short as 10 milliseconds in duration 
can be integrated to a higher degree of 
accuracy than heretofore possible. Con- 


Sd 


SYSTEM D 


galvanometer amplification system 


vert any phenomenon—torque, stress, 
velocity, pressure, force, flow, accelera- 
tion, etc.—to a d.c. analog signal and feed 
it to the Model 270. Counting begins by 
preset signal level or by closing contacts, 
and stops by signal decay or by preset 
time (in increments of 0.0001 sec.). When 

the test is finished, both time and total 

integral are displayed on twelve digital 


ERROR COMPUTOR 
gives magnitude and location 
counters. The answer often represents a of tranamacer systems error 
ten-fold increase in accuracy over other 
integrating methods, and you have it 
immediately, whether your test is in the 

lab or out in the field. Remember, too, 


Nl 
Ae ALEGANY 





~ +4 
‘ 
~ +4 
* 
+4 
is 
‘ 


A 


that ALINCO supplies a variety of high- 
performance instruments which can 
speed your projects to completion with 
the highest accuracies obtainable. Send 
for detailed literature on these guar- 
anteed, field-proven instruments. 


For more information circle 81 on inquiry card. 
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ANNUNCIATORS | SHOW PRODUCTS—Cont. 


and Accessories 





. * 


by 
TELALARM 


oe ae eg Hickok Electrical Instrument Co. will 

a | feature its new “Cardmatic” tube 
testing machine, Model 123A, and the 

tet | ty new industrial VOM, Model 455. 


nformation circle 398 on inquiry card. 


Farris Pickering Governor Co. will 
ted | ty ee show its new 3300 governor. 
anos Diehl Manufacturing Co. will exhibit For more information circle 404 on inquiry card. 
a new phase shifter, besides showing 
2 its line of a-c and d-c servo motors, 
“UNITIZED CONSTRUCTION’ tachometers, and precision resolvers. 
FOR EVERY PURPOSE For more information circle 399 on inquiry card. 
Hermetically-sealed 
General purpose 


Explosion-proof Federal Telephone and Radio Co. will 
p Backlighted Name Plates have on display large-screen oscillo- 
> Turret Lenses scopes, a swept-frequency generator 
> Bull’s eye for automatic testing, the new 40- 

channel bar graph oscilloscope, im- 
pedance measuring equipment, and 
decade frequency measuring systems. 

n nquiry card. 


B & F Instruments, Inc. will display 
new torque meter systems (illus- 
trated), automatic calibrating bridge 
units, accelerometers, and strain 
measuring and recording systems. 

For more information circle 405 on inquiry card. 





Heavy-Duty 
SAFE-LOCK RECEPTACLES 


For hazardous and explosive 
areas ... and all general 
purpose applications. 


H Dut Trinity Equipment Corp. will unveil 

eavy-Vuty it’s “Industrol Heatless Drier,” a unit “ 

MERCURY SAFETY SWITCHES capable of delivering air or gas at va cee ae ke oe 
For hazardous and corrosive effluent dewpoints of —100°F and uring Pg: Eo 
atmospheres and all general below at line pressure. tension load cell with indicating gage. 
purpose applications. For more information circle 401 on inquir For more information circle 406 on inquiry card. 


‘ 
MOTOR 
Magnaflux Corp.’s latest development 
i : DRIVEN Wilbur B. Driver Co. will display its | the portable SO-200 “Sonizon” ultra- 
: FLASHERS new alloys for electrical resistance, sonic thickness meter will be shown, 
: as well as new magnetic field meter, 


electronic, chemical, and mechanical ( 
with mercury switch interrupters applications. conductivity meter, electronic crack 
fe tanen tnkornation eecti re eae detector, and new electronic inspection 


#47 Write for Descriptive Bulletins instruments. 


FS 


FID Ee 
thes ‘ 
Aare 


, 
at 


are 


For more information circle 407 on inquiry card. 


Servo-Tek will show a new adjust- 
ass Math Washer A able-speed drive in sub-fractional hp Electro Devices Inc. will display its 
orm wy ester “venue range, and the “Speedvolter” multi- new sequential annunciator for the 
Chicago 18, Illinois | meter and portable tachometer. first time. 
| For more information circle 403 on inquiry card. For more information circle 408 on inquiry card. 
re information circle 82 on inquiry card. 
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THE MAGIC THERMAL EYE CONTROL MANUFACTURED BY ROBERTSHAW THERMOSTAT DIVISION OF ROBERTSHAW-FULTON CONTROLS COMPANY. 
IT 1S USED ON MORE THAN 40 DIFFERENT HOUSEHOLD RANGES. 


obertshaw Controls “Help The 
Cook Get off the Hook!’’ 


— With Precision-Controlled Tube by WOLVERINE 


Nowadays—thanks to gas and electric thermostatic controls by Robertshaw®— it's 
difficult for a cook to spoil the broth or ruin the bacon because of overcooking. 
Taking the guesswork out of cooking isn’t easy—requires, in fact, exceptional precision 
in the manufacturing of the thermostatic controls. That’s why, for example, Robertshaw 
~ uses small diameter Wolverine copper tube of rigidly controlled quality for the capillary 
of its new Thermal Eye® gas control. This highly responsive unit senses the temperature of cooking food and keeps 
it at a predetermined level—for many hours if necessary. 
Precision control in all such instruments, say Robertshaw engineers, depends to a large extent on the built-in precision 
of the copper tube. This tube contains a temperature sensitive fluid, which by expansion and contraction, regulates 
the flow of fuel to the burner. 
Procf that Wolverine copper tube meets these exacting demands is found in Robertshaw’ s use of “Miles of Wolverine 
copper tube each month”. 
Meeting the specialized demands of individual manufacturers such as Robertshaw i is but another facet of Wolverine’s 
continuous Tubemanship program. 
When specifying tubing or tubular-shaped parts always remember that, at Wolverine, Tubemanship stands for the 
perfect blending of experience, research and sound engineering. Make it your “buy” word. Write for Wolverine’s 
General Products Catalog. 


CALUMET @ HECLA, INC. 


CALUMET DIVISION | W oO LV E R j N E T U B E 


WOLVERINE TUBE DIVISION 
FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER COMPANY ly 


CALUMET & HECLA 
OF CANADA LIMITED 1467 


CANADA VULCANIZER AND 
EQUIPMENT COMPANY LIMITED 








Division of Calumet & Hecia, inc. 
CENTRAL AVE. DETROIT 9, MICH. 





Manufaeturers of Quality-Controlled Tubeng and Extruded Aluminum Shapes 
PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK S791 


For more information circle 83 on inquiry card. 
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Parker Appliance Co. will show new 
Weld-lok welding fittings; also O- 
rings produced by the Rubber Prod- 
raateleot-jJaal ucts Div. shown here in a Fenwal 

thermoswitch. 
foal laleolo me) | 


For nm » 409 


feat-Vieit-liallare, 


ACCURACY 





a 
Superior and sustained quality control, pt er 8, 


s ric Gravity 4 05 
through frequent calibration of test instru- tt aa 2 
ments, can be achieved by semi-skilled person- 
nel using these self-contained standards. 


Portable Model 829 calibrates both AC and 

DC meters over ranges from 0.25 millivolt to 

2000 volts and 2 microamperes to 20 amperes. 

Direct reading accuracy of 1% (0.5% using 

charts supplied). Output frequency from 50 

to 400 cps depending on line frequency used. 
Net price $2,650. 


, ‘ IUVONUIOVAVNNANLUUURALUVUOAOUOAA TULARE 
MODEL 261B Console Model 261B calibrates all types of 


AC meters to direct reading accuracies of 
0.5% (0.25% using calibration charts) over Ranarex Div. of Permutit will show 
frequency range of 50 to 1600 cps. Current gas analyzers measuring specific 
range from 1.5 milliamperes to 200 am- gravity of gases or gas mixtures. 
peres; voltage range from 75 millivolts to Fan «are iniaanalinn) Cicleraiion ineuies card 
1500 volts. Output of electronic power os- 
cillator has less than 5% total harmonic 
content at 60 cycles. 

Net price $9,250. 


| Loe TUTTI UU ULLAL LALLA ULLAL LULU ULLAL LALLA LAL 


Model 262B Dual Potentiometer Stand- 
ard calibrates DC electrical measuring 
instruments to direct reading accuracies 
of 0.1% (0.05% using calibration charts) 
through voltages ranging from 1 milli- 
volt to 1500 volts and currents ranging 
from 1 microampere to 150 amperes. 
Employs Weston instruments and stand- 
ard cells. 


Le 


44d 


Net price $15,600. 


Prices are f.0.b. Boonton, N.J. & 

° subject to change without notice. 
4 Perkin-Elmer’s three divisions will ex- 
hibit new developments: The Instru- 


wo Div. will show v fracto- 
Radio Frequent) POSS ee recreaa 
Cc 


ment is illustrated; the Engineering 
LABORATORIES, IN A and Optical Div. will exhibit new var- 
jersey, U.S.A. 
Boonton, New 


iable-focal-length lens for small tele- 

vision cameras, a nitrogen cryostat 

e cata ’ A ‘3 ’ 
Cie. and an auto-theodolite; while the 
. Vernistat Div. will have new precision 
potentiometers and a non-linear func- 


tion generator on display. 
For more information circle 411 on inquiry card. 
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KEYSORT TABULATING 
A Product of Royal Mebes Cor 

eee 


| Se eS inte — 


Royal McBee will show for the first 
time a new keysort tabulating punch 
(illustrated) which automatically 
punches and tabulates quantities and 
amounts in Keysort cards. The low- 
cost LGP-30 computer also will be 
demonstrated. 


Union Switch & Signal’s new servo- 
ratio multimeter shown is a highly 
accurate computer test instrument. 
Other new products to be shown at 
the show are digital and alpha-num- 
erical indicators (readout devices). 
nation circle 413 on inquiry 


Type RVF rotary switch for applica- 
tions in automatic control circuitry 
will be shown for the first time by 
North Electric Co. 

For a Satter ies o 414 


Helicoid Gage Div. of American Chain 
& Cable will have new gages on dis- 
play. 
For n e 415 oF 


Humphrey, Ine. will unveil a new me- 
chanical variable speed drive. 
e 416 on 








foya=¥-¥-10la- Me de-fal-to|elet-ia-) 


Absolute and differential types for use with nitric 
acids, 90°. hydrogen peroxide, UDMH and other 
corrosive propellants and oxidants, at pressures up to 


4000 psi and temperatures as high as 500°F. 


RAHM INSTRUMENTS, INC. 
65 Rushmore St.. Westbury, L. 1., N. Y. 


mation cle 85 on inquiry card. 
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14-channel recording 


for less cost 


CEC’s Econamical \. 


5-116 RECORDING QSCILLOGRAPH 


\ 


Compare this versatile, high-quality performance 


Rugged enough for the roughest shock tests ...inexpensive enough 
for any laboratory that needs to record large quantities of data 
simultaneously with positive time correlation, the CEC 5-116 
provides a full range of frequency response found in larger, more 
expensive recording oscillographs. Fourteen channels are recorded 
and time-correlated on 5-inch wide paper or film. A governor- 
controlled motor and positive quick-change gears drive the re- 
cording material at 4” to 100”/sec. speeds. Operates from either 
a-c or d-c. Automatic record-numbering and trace identification 
are standard. For complete data, contact your nearby CEC field 
office, or write for Bulletin CEC 1521-X16. 


Consolidated Electrodynamics 


(cec} 300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
For more information circle 86 on inquiry card. 
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SHOW PRODUCTS—Cont. 





Thomas A. Fdison Industries will dis- 
play the new Omniguard temperature 
monitor, 


For more information circle 417 on inquiry card. 


Moore Products Co. will show its new 
side-mounted E/P (electric-to-pneu- 
matic) valve positioner (illustrated), 
and a packless flexible-shaft-type 
electronic liquid-level controller. 

For more information circle 418 on inquiry card. 


Federal Instruments, Industrial Prod- 
ucts Div., will show its new bar- 
graph oscilloscove that provides 
simultaneous display of forty sepa- 
rate signals as from strain gages, 
thermocouples, etc. 

circle 419 on inquiry card. 


For more information 


will show its 
displacement 


Colvin Laboratories 
recently redesigned 
transducer. 

For more information circle 420 on inquiry card. 


Among the new switches which will 
by displayed at MicroSwitch Div. of 
Minneapolis-Honeywell is the mag- 
netic proximity switch which oper- 
ates without mechanical actuation of 
any kind. 
F information circle 421 on inquiry card. 


Dialight Corp. will display a new sub- 
mseaguapte pilot — 


ircle 422 on inquiry card. 


Van Products Co. will exhibit its new 
“Van Air’ dehumidifier-filter for 
moisture control of compressed air. 

For re information circle 423 on inquiry card 


Ww. M. Welch Mfg. Co. will feature 
the first showing of its new “Densi- 
chron” duplex color densitometer. 

For more information circle 424 on inquiry card. 


Norcross Corp. will display its new 
pipeline Vv iscometer. 
* eirnation aie 


le 425 on inquiry cara 


more inf 


Reliance Electric and Engineering Co. 
will have two overating displays to 
show (1) the use of V-S drives with 
Reeves automatic speed control; and 
(2) the ability of the drive to main- 
tain a preset speed regardless of load. 
le 426 on 


For more information circ inquiry card. 


August 


These CEC units 
complete your 
dynamic testing 


1-118 CARRIER AMPLIFIER ampli- 
fies strain gage outputs to 600 cps with 
+3% linearity. Four separate input 
channels may be individually adjusted to 
provide full-scale output from 1.875 to 
64.000 mv signals. Bulletin CEC 
1522-X11 


8-108 BRIDGE BALANCE allows 
direct coupling of strain gage or other 
resistive-type pickups to galvanometers 
in a recording oscillograph. Each input 
channel has separate balancing and exci- 
tation-voltage adjustments. Bulletin 
CEC 1560-X23. 


23-109 OSCILLOGRAM PROCESSOR 
delivers a developed and dried record at 
rates of 10 to 15 feet per minute. Elimi- 
nates the need for darkroom and water 
connections. No experience required to 
operate. Bulletin CEC 1537-X28. 


Consolidated 
Electrodynamics 


ced) 300 N. Sierra Madre Villa 
@ Pasadena, California 
OFFICES IN PRINCIPAL CITIES 


THROUGHOUT THE WORLD 
For more inf stior rcle 87 r r ard 
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PROCESS MEASUREMENT and 


CONTROL 





MULTI-POINT RECORDER 


New Model 6705 strip-chart mul- 
tiple point recorder operates on null- 
balance principle, is available for re- 


AA AAALAR LS, 


——_— 
cording up to 24 points on one chart. 
All its components are grouped in 
simplest, most efficient, most service- 
able manner. It features easily- 
changed chart speeds and a simplified 
method of changing printing speeds. 

Weston Electrical Instrument 
Corp., Newark 12, N. J. 
For more informatio e 451 on inquiry 


———_—_e 


CURRENT REVERSERS 


New “Periodic Reversers,” from 50 
amp to 3000 amp, assure better elec- 


Instruments & Automation 


Vol. 


30 


troplating by preventing nodules 
around burrs, build-up around cor- 
ners, thin deposits at center of work, 
and roughness, even on rough base 
metals. Illustrated ‘Model GPR-18” 
features synchronous motor timers, 
makes possible brighter, smoother 
deposits requiring little or no polish- 
ing or buffing.—Gates Electronic Co., 
2090 Barnes Ave., New York 62, 


rcle 452 or 


DIGITAL PROCESS 
CONTROL COMPUTER 


New RW-300 makes possible on- 
line control of a wide variety of man- 
ufacturing processes; is fully tran- 


sistorized; weighs about 400 lb. When 
used as a central unit of a process 
control system, it reads process in- 
struments, performs computations to 
relate readings to process objec- 
tives, determines control actions that 
will result in optimal plant opera- 
tion, and activates process mecha- 
nisms or adjusts set points on super- 
vised control loops.—Ramo-Wool- 
dridge Corp., Los Angeles 45, Calif. 
f ation circle 453 on inquiry card. 


For more informe 


GENERAL-PURPOSE RECORDER 


New “CH” general-purpose recorder 
measures and records d-c signals as 


low as one millivolt full-scale; can 
serve also as a 5-ma recorder.—Gen- 
eral Electric Co., Schenectady 5, N. Y. 
For more information circle 454 on inquiry card 


MINIATURE RECORDING 
POTENTIOMETER 


New recording potentiometer fea- 
pens, both writing margin-to- 


tures 2 
margin on a single 5” strip chart, 


212 
producing two continuous records. in 
less space than previously required for 
two 3” recorders.—Westronics, Inc., 
3605 McCart, Fort Worth, Texas. 

i circle 455 on i 


For more information nquiry card, 


DIFFERENTIAL PRESSURE 
TRANSMITTER FOR LEVEL 


New Type 
13FA d/p Cell 
Transmitter 
mounts directly 
on a tank nozzle 
to provide a sim- 
ple method for 
measuring vis- 
cous or slurry- 
type liquids in 
open or closed 
vessels; operates 
on force balance 
principle and 
maintains calibrated accuracy over a 
wide range of ambient conditions. 
Pneumatic output is a 3-15 psi signal 
proportional to tank level.—The Fox- 
boro Co., Foxboro, Mass. 

forn rcle 456 on inquiry card. 
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For more in ation 





PRESSURE and VACUUM 





PRESSURE COMPARATOR 


New Precision Pressure Compara- 
tor relates an unknown pneumatic 
signal to a reference pressure. When 


asa 
the two pressures balance, an elec- 
trical signal is sent.—Fischer & Por- 
ter Co., 92 Jacksonville Road, Hat- 
boro, Pa. 
For r re ntormatior rcle 457 


PRESSURE PICKUP 


New variable-resistance-type pres- 
sure pickup adds less than 0.004 
cubic inch to volume of system under 


Actual size 


214 


test; can be used with liquids and 
gases; has excellent temperature sta- 
bility from —65°F to 250°F.—Stand- 
ard Controls, Ine., Seattle 44, Wash. 
For more information circle 458 on i 1d 


PRESSURE PICKUP 


New Model S-8 variable-reluctance 
dual-coil diaphragm-type transducer 
for absolute, differential, or gage 


pressure is designed for rocket engine 
test stand studies, blast wave measure- 
ments, etc.—Ultradyne Engineering 
Labs., Inc., P. O. Box 3308, AIl- 
buquerque, N. M. 

For more information rcle 459 on i 


PRESSURE CONTROLLER 


New Type J51 pressure-vacuum 
control is offered with any one of 
three standard switch types: normally 


fae eC ; et ; ! ' 
aT , TRE 


. 
eeeeeeeeeveeoeeeee@ 


PNEUTRONIC Level Control! Provides 
Proportioning Action at Low Cost 


Hilal 


ri 
Hiden 


| 
‘Hi 


et 


The new Fielden Pneutronic Level Control proportions flow and 
maintains level simply by combining an electronic “‘dip stick’’ with 
a proportioning pneutronic control. This dip stick has no moving 
parts, yet actually “senses” change in level and integrates the 
electronic and pneutronic units into a simple, dependable null- 
balance system. 

Electronically, the PNEUTRONIC Level Control features the 
versatile electrical capacitance method of measurement. As a result, 
it can detect minute changes in the level of any liquid, powder, or 
granular solid —conducting or non-conducting. The resulting change 
in capacitance changes output air pressure directly, and this output 
air then feeds back to balance the electronic circuit directly. 


@ Null-Balance System e ome pressure 3 @ Controls water level 


FEATURES e pa one vacuum o 15 psi up to 12" span, 


° Ne moving partsinvessel hydrocarbons up to 8" 


@ 
SIMPLIFY RECORDING AND CONTROL WITH Fielden 


Through interchangeable input conversion units and re- 
balance elements, the same basic Fielden Null-Balance 
Recorder can record temperature or any other process 
variable. Other assemblies can be added for recording 
up to 96 points on one circular chart, for electric control, 
or pneumatic proportional control. Fielden also supplies 
other recorders, blind on-off controllers, manual monitors, 
automatic scanners, and a full line of sensing elements, 
supplies and accessories. 


e@eeeeneeseeeeee eee 
+. 


Send for 
Literature 


FIELDEN INSTRUMENT DIVISION 
Dept. A, 2920 N. 4th St., Philadelphia 33, Pa. 


For more information circle 88 on inquiry card. 
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MINIATURIZATIO 


From Pilot Plant to Process 


4 “BANTAM” 500 SERIES 

Throttling ‘Bantam’ Diaphragm Control 
Valves for all standard control valve uses, 
Cv of 0.6 and below, up to 1000 psi and 
500°F, characterized, renewable trim, 316 
stainless steel and teflon only wetted sur- 
faces, low in hysteresis, size and weight, 
a modern design of control valve. 2000 
series ‘‘Bantam” Control Valves available 
for on-off service. 


TUBE AND PIPE CONNECTORS » 
For use in such systems as aircraft 
or marine applications where 
weight is a factor, these connec- 
tors replace standard flanges. 
Available in various materials, in 
male or female socket or butt 
weld design, for tubing, and up 
to schedule 40 pipe. 

enn 4 “DEMI" PACKLESS VALVES 
For services when packing is a problem, mani- 
folding of small valves in one unit, these low 
cost valves have a great popularity. For services 
up to 1500 psi and 500°F., screw, toggle, or 
diaphragm operated, the “Demi” line is ideal 
for panel mounting up to five valves in one 


block. 





WHIFFLETREE OPERATOR » 
Two valves operated simultaneously by 
one operator. Valves may be globe or 
three-way and have a multitude of 
piping arrangements for mixing and 
routing applications. 


4 MANUAL RESET 
Wherever control air on dangerous or toxic 
process flows must be blocked for safety, 
on air failure until manually reset, these 
valves insure against disaster. Standard 
sizes 4” and 4” LPS. 


SAUNDERS VALVES — AIR OPERATED » 
Plastic valves, 2’ and below, metal valves 1” 
and below, G. W. Dahl Company, Inc. dia- 
phragm operators on these valves provide 
simple, sure automatic operation. Each ap- 
plication must submit full flow information. 


12th Annual Instrument-Automation Conference & Exhibit, Cleveland Auditorium, Sept. 9-13, 1957 


Write us for complete technical information, or the address 
of our representative in your area. 
Hie 


See Your Packless Demi” Values assembled aud tested, Pooth 1562 








For more information circle 89 on inquiry card. 
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open, normally closed, or double 
throw with no neutral position. 
Switches are rated up to 15 amp at 
115 or 230 vac. (Also available are 
other switches.)—United Electric 
Controls Company, 79 School Street, 
Watertown, Mass. 

For more information circle 460 on inquiry card. 


MANOMETER 


New Gasco Ideal Direct 
Reading Manometer, for di- 
rect reading of pressure, 
vacuum and differential, fea- 
tures self-contained fluid; 
nonbreakable precision plas- 
tic; light weight; special cap 
retains reading when de- 
sired.—Gas Appliance Spe- 
cialties Co., Inc., Dept. T-26, 
32-37 56 Street, Woodside, 


Niet. 


e 461 on inquiry card. 


PRESSURE REGULATOR 


7 New Cartesian 
Manostat #6A pro- 
vides automatic and 
vacuum pressure con- 
trol; is designed with 
toggle valve as an in- 
tegral part, assuring 
absolute tightness of 
set pressure. Once a 
vacuum has been set in 
instrument, system can 
be shut down without 
disturbing setting.— 
Manostat Corp., 20-26 
N. Moore St., New 

| York 18, N. Y. 


nformation circle 462 on inquiry card. 


VACUUM GAGE 


New TG-025 single-station panel- 
mounted thermocouple vacuum gage 
operates on two size “D” flashlight 














batteries contained within its housing. of scale-—Consolidated Electrody- 
Range 0-1000 microns Hg with 0-60 namics Corp., Rochester Div., 1775 Mt. 
microns Hg covering more than half nom Blvd., Rochester 3, New York. 
Fo nformation e 463 on inquiry card. 


FLOW-RATE, VOLUME and WEIGHT 
VARIABLE- RATE PUMP- aren set 


TYPICAL PROCESS CONTROL APPLICATION 
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New variable-flow-rate pump-motor trol using standard 3-15-psi air sig- 
set is designed specifically for pilot nal. Fluid conveyed is in contact only 
plant, laboratory or process work in- with unique flex-i-liner and body 
volving corrosive fluids and abrasive block. Nearly 700 combinations of 
slurries. Among means of obtaining plastic and natural and synthetic rub- 
variable speeds: v-s motor drive with ber materials—Vanton Pump & 
provision for automatic process con- Equipment Corp., Hillside, N. J. NORTH AMERICAN 
For more information circle 464 on inquiry card. AVIATION, INC. 









X-10 Test Vehicle 









RING BALANCE METER GAS METER 
New ring balance meter features New Model AL-250 Slow-Speed : forerunner of the 
—, —. measuring system in Aluminumcease Meter — at —_ oe supersonic, high 
which no workin arts contact the 7 revolutions per cubic foot, making . ‘ 
: = altitude NAVAHO 





—_——_-_-- 






IN THE X-10, 
Statham transducers gathered 
pressure and acceleration data in 
North American Aviation’s program 
to prove out the aerodynamic 
design as well as the guidance 
and control systems for NAVAHO. 















measured fluid. Complete series of 
measuring elements for full scale 
range from 0.5” WC at 5 psig to 560” 
WC at 6,000 psig, or 140” WC at 
15,000 psig, are available. Dead weight 
checking without disconnecting meter 
piping can be done.—Hagan Chemi- 
cals & Controls Ine., 323 Fourth 
Ave., Pittsburgh, Pa. 












WHEN THE NEED 
IS TO KNOW...FOR SURE 
SPECIFY STATHAM 


it capable of sustained accuracy 
through greater power and slow-speed 
operation, insures minimum wear at 
vital bearing points. Rated capacity 
250 cfh of 0.64 sp gr gas at %” w.c. 
differential and 5 psi rated working 
pressure.—American Meter Co., Inc., 
920 Payne Ave., Erie 6, Penna. 





















Accelerometers 
Pressure Transducers 


Load Cells 








































For more information circle 465 on inquiry card, FOF ARS SAUNT: SIGE ie a ERE CO . ‘ 
Catalog, complete with prices, 
WEIGHT METER MASS FLOWMETERS available upon request. 
New modified Conveyoflo Meter New Inertial Mass Flowmeters 
adapts easily to precision gravimetric weigh a liquid or a gas continuously 
feeding, or to pacing allied equipment as it flows through a pipe. Three 
in blending or proportioning proc- types: (1) for liquids having sp gr 
esses. Accuracy within 0.5% of full from 0.2 to 1.5; principle: fluid pass- 
seale over a 10-to-1 range; accurate ing through transmitter is given a 
response to rapid load variations.— constant angular momentum by an init LABORATORIES 
Builders-Providence, Inc., 345 Harris impeller; then this momentum is ab- oe eet 48 CALIFORNIA 
Avenue, Providence 1, R. I. sorbed by a measuring turbine; re- ae 
For more information circle 466 on inquiry card. sultant torque—proportional to mass 












For more information circle 107 on inquiry card. 
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AMPHENOL 
IZ Lf 
HOOK-UP WIRE 
TLL 
COAXIAL CABLE 


To its large family of Teflon” cables AMPHENOL now 
adds high temperature Teflon Hook-Up Wire. Made to the 
same high standards of quality, AMPHENOL Hook-Up Wire 
provides these reliability features: 
CONCENTRICITY of Teflon insulation over tightly 
stranded wire—wire won’t be scraped or unstranded 
during processing 
40 MICROINCHES SILVER PLATING minimum on all 
wires—free from dirt or oxide for easier tinning 
100% INSPECTION of every foot produced—11 
Major Quality checks during manufacture 
MADE TO MIL-W-16878B in types E and EE— 
wide variety of colors and gauges 
For the most reliable wire product available, 
specify AMPHENOL’s new Teflon 
Hook-Up Wire! 


*E. I. DuPont Registered Trademark 


4) 
Sy 


¥ 


AMPHENOL ELECTRONICS CORPORATION 
AMPHENOL CANADA LIMITED to 
For more information circle #1 on ingi 
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NEW INSTRUMENTS 





flow-rate—deflects a calibrated spring, 
whose deflection is converted into an 
electrical voltage ratio. Models avail- 
able for airborne use and for test 
labs. (2) In type for gases, trans- 
mitter uses null-balance principle: a 
constant restraining torque is ap- 
plied to measuring turbine and im- 
peller’s speed is automatically ad- 
justed to balance; pulse generator is 
mounted on impeller; pulse frequency 
is transmitted. (3) Type for extreme 
temperatures has driven turbine re- 
strained by a mass suspended on an 
arm: as temperature changes, change 
in arm length compensates for change 
in pipe diameter.—J/nertial Instru- 
ments, Inc., 1738 Colorado Ave., Santa 
Monica, Calif. 
e informat © 468 


TEMPERATURE 





TEMPERATURE INSTRUMENTS 


New 4000 Series includes recorders, 
recorder-controllers, indicators and 


indicator-controllers, features uni- 
form accuracy over entire scale. 
Barber-Colman Co., Wheelco Instru- 
ments Div., Rockford, Ill. 

formation circle 469 
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TEMPERATURE REGULATORS 


New 155 Series Direct Acting Reg- 
ulators maintain liquid temperature 
by controlling heating source; new 
157 Series Reverse Acting Regulators 
(157 Series) maintain liquid temper- 


is sit ( 
* 





. Seseeeepeupnepseueupepeeepeeeesesepaeses 

ature by controlling cooling source. ween e es ee ee ee ee ee ee ee es ee 8 8 8 8 8 8 8 ee 
5 eeespepeueepepuupepeseeeeeeeeeee eee eee se 

Both types adjust for temperature sSeeepueupepepaesespeeeeeeeeeeeee eee eee ss 
Baeseepepepepeeueeeeeeeeeeee eee ee eee eee 


control within a 40 F° operating Ssepeepepeepeupnpupepepeepeeseaeeeepepeseaeeseeoeesas 
range between 100°F and 240°F.— a S os a 
Watts Regulator Co., Industrial Divi- eT ies @ .. "a e's’ s een nn ee 
ae ae - > Sgeseueepaeuauaeua 
sion, Lawrence, Mass. s sss sass 8 8 
For more information circle 470 on inquiry card ' ae ony Sgeseepepeepaueaspeaes 
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THERMOCOUPLE SYSTEM 
CALIBRATOR 


New “Model TC2 Thermocouple 
Control Unit,” for temperature cali- oe a a” 
bration and sensitivity adjustment in saeascug anaes 
multi-channel re- 
cording systems, 
couples aS many 
as 12 TC meas- 
uring circuits, 
each to its re- 
cording element 
(usually an os- 
cillograph gal- 
vanometer), and . 
provides for in- more points per dollar 
jection of known 
voltages to pro- With manometers, the same budget will 
duce temper- cover more points of measurement 
aes calibration on your flow chart . . . AND at each point, 
- traces. A refer- you will get more accuracy, more readability, 
ence temperature base is also pro- more dependability. 
vided through a separate “bucking” Where else can you find the lowest cost instrument 
voltage source included in ‘Control Expanded with the highest accuracy rating? 
Unit.”—Pace Engineering Co., 6914 scale readings —or a rugged industrial instrument which 
Beck Ave., North Hollywood, Calif. increased inherently possesses test laboratory accuracy 
nformatior 471 on inquiry car eee and elegance? 
sensitivity —and whose performance is right out in the open 
Inclined manometers give . . . literally verified before your eyes? 
SWITCHES FOR PYROMETRY See sak ae NC ee wees 0 Seeneanse comm 
next to nothing to maintain and absolutely 


readable accuracy t¢ s 
CIRCUITS ps ae . cain nothing to operate. 


Note the comparison of Bulletin G-14, 
scale lengths for vertical an informative guide to manometers, 
and inclined manometers of : Lj 
; is yours for the asking. 
equivalent ranges. It dem- 4 i : 
onstrates just one phase of The Meriam Instrument Co., 
the versatility you have 10920 Madison Avenue, Cleveland 2, Ohio. 
when you know and use 
BRCRe ORIN 5 manometer instrumentation. 
Peers gee ; 
Die pene pre 
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SBesgeppueeaeseepeeeeaeeeseepeseaesepeeseaeeuaeeuaepe pens 
SBeseep peepee epepeepeeeeeepeerFaeseepeaeeepeeeeueepeeue es 
SBsepappepeeeeeue epee eepeepeaeeaeepeepeepeaeepaesepaeutpepas 
SBepeepeepeeepaeaseeeeeseeseseseeepeeeepeepeaueepeeepeupaen sb 
S@gesgpmpepeepeepeepeepeeepeepegceepeeeepeeeeegpaepeaeaeeeepeueaea 8 
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New switches provide users with 
versatile means of connecting sensing 


BON EE eee 
CRB my 


CX | Same 


elements to indicators, recorders or 
other instruments.—Thermo Electric 
Co., Ine., Saddle Brook, N. J. 
Cm mania ey yee 472 on in 


MINIATURE COLD JUNCTION 


New “AutoRef” miniature refer- 
ence junction unit, of compensating 
bridge type design, provides constant- 
temperature reference at TC cold 


junctions; is said to be the first ref- j 

erence junction unit to satisfy the | M E R IA Nj NM A N oO Mi E T E RS 

important requirements of small size | always accurate 

(1%” x 25%” x 3”), light weight (12 | = 
For more informatior rcle 92 on inquiry card 
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reactivation. 


ER ADSORBENT LIFE. 
PARTS. 

OPERATION. 
EQUIPM EN 


e@ LONG 
e NO MOVING 
+ SIMPLIFIED 


EDUCED 
. TINE SIZES. 


. and many other 


T AND 


proved advantages. 


JE PRITCHARD «COMPANY of CALIFORNIA 


Dept.592,4625 Roanoke Parkway 
Kansas City 12,Missour} 
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oz), and resistance to severe condi- 
tions of shock and vibration.—Ther- 
mo Electric Co., Inc., Saddle Brook, 
acd 


For more information circle 473 on inquiry card. 


PHOTOELECTRIC 
EQUIPMENT 





PHOTOELECTRIC SYSTEM 


New low-cast “Photoelectronic sys- 
tem Kit” comprises an extremely sen- 
sitive photoelectronic relay, a power- 


ful long-distance light source, step- 
by-step instructions and giant-size 
pictorial diagrams; is easy to as- 
semble. Terminals. on relay housing 
can be used to provide 6.3 v to 
power device to be controlled by re- 
lay. Light-source kit includes a 
sealed-beam bulb and infrared filter. 
—Allied Radio Corp., 100 N. Western 
Ave., Chicago 80, Ill. 

For more information circle 474 on inquiry card. 


PHOTOELECTRIC-SYSTEM 
LIGHT-SOURCE 
New “Model 6300” high-efficiency 
projector for photoelectric applica- 
tions features small size, long bulb 


ws 


life, projection distances up to 8 ft., 
and simple lens system used in con- 
junction with a confined 4-cp fila- 





ment lamp. Operates on 12 v.—Au- 
tron Engineering, Inc., 1254 W. Sixth 
St., Los Angeles 17, Calif. 


For more information circle 475 on inquiry card. 


VACUUM PHOTOTUBE es ee) ee 
Pl ‘ee vi (@) DB) Ee og N 


tivity vacuum phototube, 
developed for instrumen- | = 
tation work, has a maxi- 
mum dark current rating 
of 5 x 10—-" amp. All in- 
ternal parts are electro- 
polished in order to mini- |... 
mize dark current. Bulb insist on BARTON a 
and base have also been 
silicone treated to mini- DIFFERENTIAL PRESSUR UNIT 
mize external leakage. ifvi i . i 
i ip lp  pily when specifying your instrimentation 
face is at 0.8 micron. New 
tube may prove valuable 
in many applications be- 
sides instruments.—Con- 
tinental Electric Co., 6 N. Michigan 
Ave., Chicago 2, Ill. 


3” x4”x 3” 


SPEED light 


under 8 Ibs. 





MOTOR-TAC GENERATOR a... 4 | 
New Type 10-MTG-6229-15 high- rugged 


temperature miniature motor-tachom- portable, versatile 
, 


eter generator, with low output-to- 
accurate 


Stable, reliable 


Model 224 


:; e230. The Model 224 like the well known Model 199 
null ratio, operates continuously in an 


ambient temperature range of —55°C 


| 
\ ; 
incorporates the patented Barton Rupture Proof Bellows principle 
to 125°C.—John Oster Mfg. Co. | and can withstand over-ranges up to the pressure rating of the housing 
| 
| 


Avionic Div., 1 Main St., Racine, Wis. regardless of the differentjal pressure range of the unit..This unit obsoletes 
e 477 on inquiry card ‘ P \ . x ~~ 7 
the lubricated pressure tight bearing, by {ransmitting 


NN 
bellows motion to the exterior of the housing through a torque tube. With differential 


DIGITAL TA 
G C GENERATOR cia’ dati from 9-75 WAC. to. 400 psi and housings rated from 500 psi 


New digital tachometer has been | to 3000 psi, the } aia 224 offers a maximum of exibility and utility. 
accepted for guided missiles, plus a 


wide range of industrial uses. Ac- Available in five basic models. 


Refer to Bulletin 224-1 or contact Barton Sales Engineers in most principal cities. 


Ins TRU MEN T 
BARTON concoration 





| 580 MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 
For more information rcle 94 on inauiry rd 
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Between Concept and Configuration NEW INSTRUMENTS 


; : curacy can be better than 0.001 rpm, 

a: Sa ve Time and Money with with a scale of 0-10,000 rmp. Output 
can be by sharp pulse or sine wave 

with signal set —1 to 100 per revolu- 

PHILBRICK PLUG-IN DC tion.—Nacimco Products, Inc., 2300 
National Ave., National City, Calif. 


For more information circle 478 on inquiry card. 


A p | F I E R S TIME and SEQUENCE 


TIME METER 


New A. C. 
Hour Log regis- 
ters accumulated 
running time of 
equipment oper- 
ating on ac.— 
Engler Instru- 
ment Co., 250 
Culver Avenue, 
Jersey City, N.J. 








For more information circle 479 on inquiry 


OPERATION RECORDER AND 
RUNNING-TIME METER 


New “Model SR” of maker’s pre- 
viously-announced “Recorder + Total- 
izer” embodies these new features: 


AVAILABLE FROM STOCK 


For a wide variety of instrumentation and control problems, 
you can facilitate rapid set-up with either one or both of these 
octal-based, plug-in Philbrick Amplifiers. Operational Amplifier, 
Model K2-W, features balanced differential inputs for minimum 
drift and maximum utility. In conventional applications, overall Sessa oa i). 
amplifier characteristics are affected solely by the feed-back net- (1) sprocket-driven strip chart, (2) 
works, since the two inputs can be maintained at nearly equal lift-up access window allowing mak- 


potential with appropriate feed-back circuitry. ing notations on chart; (3) external 
chart time-of-day setting knob.— 


Standard Instrument Corp., 657 
Broadway, New York 12, N. Y. 
F rele 480 on 


For more critical applications where long term drift must be 
reduced to sub-millivolt levels, Stabilizing Amplifier, Model K2-P, 
is paired with Model K2-W. Write for free 28 page Plug-In Ampli- 


fier Applications Manual.-12. AUTOMATIC-RESET TIMER 


New de version of “Ateotrol Auto- 
MODEL K2-P matic Reset Dial Timer” differs from 
ac unit only in clutch relay and mo- 





MODEL K2-W 
GAIN: 15,000 dc, Open Loop GAIN: 1,000 de 


POWER REQUIREMENTS: 4.5ma @ *300 | pOWER REQUIREMENTS: 2.4 ma @ +300 
vde, 0.6 amps. @ 6.3 vdc, 0.45 amps. @ 6.3 vac, 60 cps 
OUTPUT RANGE: +50v. to —50v. at 1 ma INPUT IMPEDANCE: 1 Megohm 


RESPONSE: 2 Microseconds rise time, 100 
Ke with unity feed-back 


PRICE: $24.00 Postpaid PRICE: $60.00 Postpaid 


STABILITY: Below 100 Microvolts 














GEORGE A. GAP/R 


tor, these being wound to accommo- 
date voltages from 6 to 250.—Auto- 
matic Temperature Control Co., Inc., 
5200 Pulaski Ave., Philadelphia 44, 
RESEARCHES, INC. ong 
230 Congress Street, Boston 10, Massachusetts HUbbard 2-3225 bey ‘ , 


rcle 95 on inquir 


Page 1554—Instruments & Automation—Vol. 30 





TIME SWITCH 


New “MC” (“Momentary Contact’’) 
time switch series, makes possible di- 
rect automatic control of low-voltage 


lighting systems and mechanically- 
held contactors; works on an entirely 
new time switch principle: 24-hour 
timing dial automatically provides a 
3 to 5 second ON pulse and OFF pulse. 
ON-OFF times, however, are set in the 
same manner as on a regular time 
switch; tripper arms are placed at 
exact time required on dial.—Tork 
Time Controls, Inc., Mt. Vernon, N.Y. 
For more informat rcle 482 uiry card 


COUNTING 





HIGH-SPEED COUNTER 
New electrically-operated counter 
registering up to 20 counts per second 
is a 4 digit counter (range from 1 to 


9,999) with a push button reset, both 
electrically operated.—Hunter Mfg. 
Co., 108 S. Linn St., Lowa City, Lowa. 


COMPUTING and 
DATA PROCESSING 


AIRBORNE COMPUTER 


New TRANSAC C-1100 Transistor 
Automatic Computer handles all com- 
putational problems encountered in 





Engineering News from feign Thermostat 





FOR INSTRUMENTATION 





q Sree Lt ad 
’ FOR MINIATURIZATION 


MINIATURE BELLOWS FOR 
INSTRUMENTS and AIRCRAFT 


Save space and weight in instrument and aircraft design. 
Specify small-diameter seamless metal bellows. Bridgeport 
Thermostat’s specialized experience in 

bellows engineering provides these 

tiny units as small as 44” and 5%” 

diameter, and in a wide range of 

characteristics and metals. 


BELLOWS ASSEMBLIES 


Practical savings in time, trouble and 
money can be made by buying com- 
plete bellows assemblies . . . let Bridge- 
port Thermostat show you how. 


@ 
cam 


VAN ® 
CONTROLS COMPANY 
Mr. Controls 


BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. 


Send me the Bridgeport bellows data checked below: (Dept. PL-125) 
(] Full details on new, small-diameter bellows 
C) Bellows Engineering Catalog 


NAME 





COMPANY. 





ADDRESS. 
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Cob Balancing 
INDICATOR- 
CONTROLLER 


Type RI 


For Measurement of 
Electrolytic Conductivity 








A COMPACT, self-balancing instru- 
ment, the RI Indicator-Controller is 
used for the measurement and con- 
trol of solution concentrations in 
industrial processes not requiring 
recording. The exceptional flexibil- 
ity of the instrument permits its 
use for any measurement of electro- 
lytic conductivity from the very 
highest resistance of pure water 
and condensed steam to the low 
resistance of concentrated solu- 
tions of acids, alkalis and salts. 


FEATURES: 

@ True AC Wheatstone Bridge 

@ Large easily read scales 

@ Plug-ins for automatic or manual 
temperature compensation 

@ Self-balancing, responds immediately 
to any change in solution conduc- 
tivity 

@ Available as a multi-range instrument 
for laboratory use, replacing manual 
balance bridges 

@ Many types of control accessories 
available. 


Send today for catalog covering 
complete line of conductivity 
cells and instruments. 





Industrial 
Instruments ¢ 


89 Commerce Road, Cedar Grove, Essex County, New Jersey 
e 97 on inquiry card. 
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control of military aircraft in flight; 
occupies less than 4 cu ft of space. Its 
advent is said to be “the first signifi- 
cant step forward in the production of 
transportable high-speed data _ pro- 
cessing systems.”—Philco Corp., Gov- 
ernment and Industrial Div., 4700 
Wissahickon Ave., Phila. 44, Pa. 


le 484 on inquiry card. 
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CHARACTER PRINTER 


New Model D-2 or Model D-3 Char- 
acter Printer, developed especially for 
maker’s Autograf X-Y Recorder.— 
F. L. Moseley Co., 409 N. Fair Oaks 
Ave., Pasadena, California. 

For more information circle 485 on inquiry card. 


DIGITAL TO ANALOG 
CONVERTER 
New Digital to Analog Converter 


utilizes external standard voltage 
sources to provide outputs from four 





THE 
| TP-625 
IFREQUENCY | 
1 ANALYZER I 


ee i 
6 


output pots. Standard output resolu- 
tion of 0.05% of full-scale is avail- 
able with a ten-turn pot. Dials on 
front panel provide a visual read- 
out in percent of full scale of output 
variables.—Litton Industries, 336 
N. Foothill Rd., Beverly Hills, Calif. 


For more information circle 486 on inquiry card. 


MICRO DATA READER 


New “Micro Opaque Reader” will 
accept every known type of card with 
micro data on it; utilizes for the first 


time an opaque reading screen offer- 
ing greater eye-reading comfort than 
does conventional transluscent screen. 
—American Optical Co., Instrument 
Div., Buffalo 15, N. Y. 


For more information circle 487 on inquiry car 


1.$.A. Exhibit - Cleveland 





The TP-625 Frequency Analyzer will 
determine the recorded frequency- 
amplitude spectrum of a random wave 
within the frequency range of 2 cps to 
25,000 cps. In addition to analyzing 
random waves, the instrument will also 
determine the frequency and ampli- 
tude of the individual components in a 
Periodic wave within this frequency 
range. 


Wave components resulting from vibra- 
tion, pressure, strain, light, etc., can be 


measured in decibels, in percent of 
total signal or both. Results are indi- 
coated on a calibrated attenuator and 
on a meter. For permanent, detailed 
analysis, high and low impedance out- 
put are provided to drive a recorder. 
When equipped with its accessory 
servo system, the TP-625 will follow 
RPM, or multiples of RPM, in engines 
throughout on operating range. 


For specifications and further informa- 
tion, write for bulletin 625-1-956. 


Booth 217 





rchnical Products Co, 
INSTRUMENT DIVISION 
‘0 Lexington Ave. Los Angeles 38, Calif. 
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SHAFT-POSITION ENCODER 


Three new code outputs are avail- 
able with Digi-Coder, maker’s shaft 


i 


| 


position analog-to-digital converter. 

Fischer & Porter Co., 94 Jacksonville 
Road, Hatboro, Pa. 
For more infor ircle 488 on inquiry card. 


mation 


COMPUTER ELEMENTS 
New transistorized plug-in com- 
puter elements packaged in the form 
of printed circuit cards can be used 





to form a compatible system with 
which any logic problem for comput- 
ers or control may be solved. Illus- 
trated Model 2TX Flip Flop consists 
of two flip flops with diode gates and 
amplifiers. N-p-n transistors are 
used with direct-coupled amplifiers 
on each side of flip flop. Output of 
amplifier operates diode gates di- 
rectly; will supply up to 10 gates 
without undue loading.—Ransom Re- 
search, P. O. Box 382, San Pedro, 
Calif. 

F e re nf e 3¢ n ae 439 am : 


New high-accuracy nonlinear and 
decimal code dises for maker’s analog- 
to-digital shaft angle encoders can be 


the First... 


COMPLETELY PORTABLE 
BATTERY-OPERATED 
Electrolytic Conductivity Recorder 


Developed especially for the purposes of record- 
ing electrolytic conductivity at locations where 
electrical power is unavailable, Industrial 
Instruments presents the first truly portable, 
battery-operated, Electrolytic Conductivity 
Recorder. 

Utilizing a clock-work mechanism for the chart 
drive, no electrical power is consumed. All elec- 
tronic portions of the recorder are completely 
transistorized minimizing battery drain over 
existing conventional units. The recorder is man- 
ufactured in a circular chart model only with a 
wide range of chart speeds available. AC Wheat- 
stone bridge self-balancing principle has been 
incorporated into the recorder with a bridge 
frequency of 1000 cps. 

Unique circuitry keeps the current drawn from 


the batteries to a figure of less than 8.0 ma when 
the instrument is not rebalancing and approxi- 
mately 600 ma when rebalancing. Two 6 volt bat- 
teries are supplied with the instrument and are 
sufficient for two months of continuous opera- 
tion. Numerous battery packs can be supplied in 
both the dry cell and rechargeable types. 

The recorder is direct reading in micromhos 
and is available in a wide variety of ranges. Meas- 
urements of electrolytes ranging from distilled 
water to strong acids can be made. Can be sup- 
plied with either manual or automatic tempera- 
ture compensation. Unit is housed in handsome, 
drawn aluminum carrying case with handle. Case 
is gasketed and of splash-proof construction. 
Size: 13%” high X 1158” wide and 942” deep. 
Weight 18 (without batteries). 


SEE US IN BOOTH *629-1SA SHOW 

















Just two 6-volt batteries 


Plug-in transistorized 


for power supply. components. 


For complete details and specifications write today to . . . 


Industrial Instruments: 





~ 89 COMMERCE ROAD, CEDAR GROVE, ESSEX COUNTY, NEW JERSEY 


For more information circle 99 on inquiry card. 
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NEW INSTRUMENTS number of divisions to 100,000.— weights to extend capacity from beam 
ign ee Baldwin Piano Co., 1801 Gilbert capacity to total capacity—Ohaus 
produced, if original data can be Avenue, Cc incinnati 2, Ohio. Secale Corp., 1050 Commerce Ave., 


placed on IBM punched cards. Any ance thntcrmalion e 490 on inquiry card. Union, N. J. 
For more information circle 493 on 


New addition to maker’s line of 
LABORATORY RECORDER ULTRAMICROBALANCE polyethylene ware is a sturdy two- 
lew : : : r » m9 ; yiece construction Buchner funnel. 
New multi-range vertical strip chart New “Model E” ultramicrobalance Rasily cleaned: takes 70-mm filter 

7 : uas 2 ~, 6 akes - 

recorder for laboratory bench opera- for lab analysis and research has a RS srforated plate 77 mm dia) 

ne tae pe iin sill RaRiatala , Ce : 7 : re i paper (perforated plate // a). 

tion is an automatic self-balancing fused silica beam supported by a tor- Available from stock Ace Glass Inc 

: . r4 ° d a 4 s Kf sé *9 
sion fiber attached to a calibration a VJ 
wheel accurate to one minute of are. Hens 

we . For more information circle 494 on inquiry card. 
Reinforced beam design and new pan 
support principle give great shock 
resistance and provide a high load COLOR COMPARATOR-GRADER 
safety factor.—Microtech Services New Model F Agtron, an abridged 
Co., Box 121, Berkeley, Calif. spectrophotometer originally produced 

> 492 on inquiry ; for US Govt color-grading of tomato 








WEIGHT RACK 


New convenient weight rack for use 
with maker’s Triple Beam Balances 
stores a complete set of attachment 


potentiometer recorder which records 

as a function of time any variable 

that can be translated to voltage or 

current signals; provides 9 standard 

chart speeds and 40 different ranges. 
. H. Sargent & Co., 4647 W. Fos- 
'e., citing 30, Illinois. 





DIAPHRAGM GAUGE ———— 
For Accurate Pressure “maB= - PNEU=POWER 


Measurement in 
Ounces or Inches 
of Water 


PAT. PENDING 





Marsha!ltown Figure 83 is an ex- 
tremely sensitive gauge that uses 
a carefully seasoned bronze dia- 
phragm to accurately measure 


very low pressures. It is used ex- oe 
tensively on many types of natu- : 1) en 


ral gas installations for checking -AC 
operates pilot valve 


low pressures. 
POWER 
2) OPERATION = PRESSURE RANGE 


using the energy in 10-200 PSIG 
your pneumatic system x 


Available in standard dials (readin i 
inches, of water) 0-15" -0-30" -0-60" D100" © AUTOMATIC 
-0- - «+» also in o duated dia! 

sunds. 2%5"", 39" and MECHANISM 


from 15 ounces to 5 pounds. 
4,"" diel si ; 
/2"' dial sizes mounted in biack enameled only TWO moving parts Write for Bulletin 501 


steel case. 


Write for details and price. LOOK TO MARSHALLTOWN FOR 
ONE OF THE MOST COMPLETE LINES OF INDICATING PRES- 
SURE GAUGES MADE! 


MARSHALLTOWN MANUFACTURING CO. pa HANKISON CORPORATION 
| aS 951 BANKSVILLE ROAD - PITTSBURGH 16, PA 





MARSHALLTOWN 3, IOWA 


For more information circle 101 on inquiry card. or more information c 
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INERTIAL GUIDANCE 

Few areas of engineering or science offer greater 
problems — or greater opportunity for achievement — 
than inertial guidance. At Lockheed Missile Systems, 
engineers and scientists are performing advanced 
work on all phases of inertial guidance and navigation. 


New positions have been created for those possessing 
backgrounds in mathematics, physics, electronics, 
servomechanisms, flight controls, precision 
instrumentation and computer design. Openings are on 
the Sunnyvale, Palto Alto and Van Nuys staffs. Those 
possessing strong interest in inertial guidance are invited 
to write the Research and Development Staff at 
Sunnyvale 1, or Van Nuys 35, California. 


Here R. G. Rickey (left), components specialist, 
discusses new accelerometer designs with E. V. Stearns, 
head of the Inertial Guidance Department. 


Sedbbeed 


MISSILE SYSTEMS DIVISION 


LOCKHEED AIRCRAFT CORPORATION 
PALO ALTO + SUNNYVALE + VAN NUYS 


CALIFORNIA 








for miniature 
and sub-miniature 


parts soldering TRANSDUCERS 


for 
ABSOLUTE, DIFFERENTIAL or 
GAGE PRESSURES 


T H E R PA oO -T i Pp Outputs linear with pressure, 


RESISTANCE SOLDERING TOOL 


pressure altitude and air speed. 


— TL 


For Recording, Control and 
Indicating in Industry. 


Write for complete technical information 


Double Metal 
COLVIN LABORATORIES, INC. 
Set, , 364 Glenwood Avenue, East Orange, N. J. 

Soldering large telephone jack with Ther- 35 N. PN age) Ze) Parkway, i Fekxele(-talo i Calif. 


mo-Tip Resistance Soldering Tool and low 
voltage Ideal power unit. 





Electro-mechanical instrumentation 
imatior, Sightwstght — tor nay Ranting for aircraft, missiles, and industry 
over prolonged periods of time. Ther- ¥ . 
mo-Tip Tools are expressly designed as 
Single Metal a production line tool. Reduces fatigue 
factor for women workers. 


For more nag dae 105 on inquiry card. 


PHOTO ELECTRIC 





j 

Pin-point accuracy. Pencil-small element 

fits into tight spots for foolproof solder- 

ing of small or miniature parts. 

Fast, sure — Thermo-Tip elements con- 4 

centrate high amperage current at sol- 

dering point for instant heat. Solder is 

melted by the parts to be joined—elim- 

Double Carbon inmates “cold flow joints”, makes for 
positive union. 





Versatile attachments—a variety of Ther- 
mo-Tip elements are available for every designed for 
precision soldering purpose. Feed-thru accuracy and 


electrodes on double metal, single metal 
’ e ° e | 
and single carbon attachments provide dependability where it COUNTS! 
longer life and easy length adjustment ROBOT-EYE Photo Electric Controls incorporate many of the 

nec] ; : newest and most advanced features of electronic design and 
soe specie job SaqpEneRDEne. component miniaturization, for greater efficiency and versa- 


Sold Through America's Leading Distributors. tility of application, 
Single Carbon ta Cennde: Irving Smith, Lid., Mentreat THESE ROBOT-EYE FEATURES MEAN A HIGHER STANDARD OF OPERATION: 


POccces seeesssseseesseseeesssesaseanoany @ Light and cell unit — swivel @ Light source utilizes low voltage 


' mounted for easy installation. bulb, operating below rated volt- 
J (DEAL) IDEAL INDUSTRIES, INC. ® Miniature comination permits age for increased bulb life. 

1420-H Park Ave., Sycamore, Ill. installation in tight places. @ Unit will follow counting opera- 
Gentlemen: ® Cell unit with cadmium sulphide tions up to 600 per minute. 
: cell has greater life and sensitivity. | @ Robot-Eye unit works from either 
® Simple plug-in provision in am- direct beam; reflection from object 
plifier for light and cell unit. or mirror reflection. 

MODEL RE-3 $65.00 
MODEL RECI6 with 6 digit reset counter $88.00 


For complete information write to: Dept. |A-P-1-8 
tandard INSTRUMENT CORPORATION 
Rebot-fye S onsen of HEAT-TIMER CORPORATION 


657 BROADWAY, NEW YORK 12, N.Y. 


Kindly send us complete catalog information of Ideal'’s Thermo- 
Tip Resistance Soldering Tools. 
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products, can measure in red, green, 
and blue regions.—Magnusen Engi- 
neers, Inc., 509 Emory St., San Jose, 
Calif. 

For more informat circle 495 on i 


COLOR-DIFFERENCE METER 


New Model AC-2 Automatic Color 
Difference Meter makes possible ex- 
tremely precise measurement of dark 





colors; features high-sensitivity head, 
automatic built-in standardization, 
new cabinet design, no exposed cables, 
null-balance system.—Gardner Labo- 
ratory, Inc., Bethesda 14, Maryland. 
For more informatior e 496 neath acc 


NUCLEONICS 


AMPLIFIER FOR 
PROPORTIONAL COUNTING 


New Model 255S amplifier for pro- 
portional counting is a non-overload- 





f 


ing stable instrument for use with gas 
flow counters.—BPaird-Atomic, Inc., 33 
University Road, snag 38, Mass. 
For more information circle 497 on ard 


BATTERY-OPERATED SCALER 


New “Model 2800,” said to be 
unique, operates on its rechargeable 
battery or from an ac line; features 
a wide-band feedback amplifier, five 
glow-tube decades providing a sealing 


Model 905 
Digital Magnetic Tape Handler 


(75 inches per 
_ second with 3 msec 
starts and stops) 





Meets all requirements for speed and convenience 
in processing large quantities of digital data 


The Potter Model 905 is the result of the most extensive study of data-processing 
requirements. It combines high speed with complete reliability and easy accessi- 
bility to all wiring and parts. The Potter machined bronze head with precisely 
aligned gaps provides dimensional stability and minimizes digital drop-outs caused 
by oxide pickup. 
Speed combinations: 
J — 30 and 7.5 inches per second 
K — 60 and 15 inches per second 
L — 75 and 18.75 inches per second 
X — Special (speeds up to 75 inches 
per second in ratios of 2 to 1, 
3 to 1 and 6 to 1 are available 
on special order. Other speed 
combinations can be accommodated.) 


Tape widths: 
y4” (2 or 3 channels) 
1" (6 or 7 channels) 
5%” (up to 8 channels) 
% ” (up to 10 channels) 
E- ” (up to 13 channels) 
F — 1%” (up to 15 channels) 


3 milliseconds 

3 milliseconds 

8” or 10's” standard NAB reels. Adaptors 
for other types can be provided. 

Front panel pushbuttons or remote 
control contact closure and pulses. 

100 pounds 
Panel, width... 19”; height... 24%” 
Depth behind panel... 13%” 

Depth in front of panel... 314” 
Power Requirements: 110 to 120 volts, 60 cps, 400 watts. 


For more information, write, wire or phone your Potter representative or the 
factory. 


oh POTTER INSTRUMENT COMPANY, INC. 
nag 115 Cutter Mill Road Great Neck L | vC 


Start time: 
Stop time: 
Reel sizes: 


Control: 


Weight: 
Dimensions: 


Wescon Booth 1003; ISA Booth 1266 
nformation circle 90 on inquiry card. 
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41," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements, 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus- 
trial separable sock- 
ets. Stem can be 
placed at any angle 
and case can be ro- 
tated to any readable 
Position, 


RECORDING 
THERMOMETERS 


Twelve inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction. Electric or 
spring wound clock, 
24 hour or 7 Day Rev- 
olution. Flexible Ar- 
mor and bulb of stain- 
less steel. Ranges —40 
+950°F or Equivalent 
in °C. 


e@eeneeeene eeeeeeeoeoeeo eee 


INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
—Extruded brass case 
— chrome finish, 
Ranges —40 + 950°F 
or Equivalent in °C. 


e@eeeneeeeeaee@ 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 
for permanent accu- 
racy. Complete line 
A.S.T.M. and fractional 
division types. 


Write For Catalog Information 


PALMER 


THERMOMETERS, INC. 


Cincinnati 12, Ohio + MElrose 1500 


For more information circle 108 on inquiry card. 
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range of 100,000 with push-button re- 
set, test position, spring-wound timer 
providing a predetermined time count- 
ing range from 0.25 to 6 min with a 


stop-count switch, regulated high volt- 
age supply, and self-contained bat- 
tery-charger regulator with automa- 
tic overcharging prevention.—Nu- 
clear-Chicago Corp., 229 W. Erie St., 
Chicago 10, Il. 
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SHOP EQUIPMENT and SUPPLIES 





ENGRAVING MACHINE 


New Model I-R Engravograph 
is designed for engraving over-size 
panels which cannot be accomodated 


a 


by any other conventional engraving 
machines. Complete chassis can be re- 
moved from base and placed anywhere 
on a workpiece of any dimension.— 
New Hermes Engraving Machine 
Corp., 13-19 University Place, New 


York 3, N. ) ° 


499 


MAGNETIC CORES 


New N400-080 magnetic cores for 
transistorized electronic computers are 
so tiny that a thimble will hold about 
1000. In maintaining a ratio of 3 to 
1 or better between a Read 1 and a 
Read 0, drive current used can vary 
plus or minus 744% in 300 to 400 
milliampere range, over a temperature 
range of 50 to 100° F.—National Cash 
Register Co., Dayton 9, Ohio. 

f far + r 500 r 


SPLICE MACHINE 


New “AMPli-var” splice and auto- 
matic splicing machine produce up to 
1200 splices per hour with enamel 


—— 


coated, polyvinyl acetal coated and 
similarly coated wire. Joint is her- 
metically sealed for resistance to cor- 
rosion.—AMP Inc., Harrisburg 13, 
Pa. 
F r » 501 


30 


BEARING CLEANER 


New automatic machine can clean 
2400 precision bearings per hour; uses 
a narrow cone of high-velocity filtered 


hot air to spray a controlled volume of 
a neutral and chemically pure solvent. 
At end of automatic cleaning cycle, 
reciprocating fixture holder withdraws 
to rear, and clean bearings are un- 
loaded while dirty bearings are loaded. 
—Cobehn, Inc., Caldwell, N. J. 

F t 502 r 


COIL BOBBINS 


New small nylon coil bobbins are 
now available at low cost from stock 
in a variety of sizes in round, square, 
rectangular and oval shapes; sizes 
range from approximately 4” dia by 
4” minimum length, up to %”.— 
Gries Reproducer Corp., 400 Beech- 
Ave., New Rochelle, N. Y. 
re information circle 503 nquir 
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PRECISION GEAR PULLER 


New fine-pitch precision gear pull- 
er handles gears from %” to 3” diam- 
eters. Nylon ball on screw prevents 


= 


marred.—P/IC Design 
Ave., East 


shaft being 
Corporation, 477 Atlantic 
Rockaway, N.Y. 
For more information 
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A Superior Detector 
for 
Infra-Red Spectroscopy 


GOLAY 
PNEUMATIC 
DETECTOR 


Among the characteristics that render the Golay Detector superior to other types 
of detectors for use in infrared spectroscopy are: 








1. An effective sensitive area 3/32” in diameter. 


. Sensitivity of 6 x 10711 watts RMSENI when used with “chopped 
beam” method and with recording time constant of 1.6 second. 


. Uniform sensitivity from the ultra-violet through the visible and the 
entire infra-red, and up to the micro-wave region. 


. Improved, drift-free, A.C. operated amplifier with step gain controls 
and four response periods. 


Write for EPLAB Bulletin THE EPPLEY LABORATORY, INC. 


re SCIENTIFIC INSTRUMENTS 
2 SHEFFIELD AVENUE, NEWPORT, RHODE ISLAND, U.S.A. 








LOW COST 


“PRECISION-GAUGED” 
SWITCHES HAIRSPRINGS 


FOR ALMOST ANY ELECTRICAL PRODUCT 


Low-priced Stackpole slide switches provide 
practically any needed switching arrangement 
for appliances, instruments, ra- 

dios, TV sets, small motors and 

electrical toys. They're sturdy, 


fully dependable, small in size. 


22 STANDARD TYPES 


Types from.5 to 3 amperes A.C. 
Underwriters approved. Write for 
Slide Switch Bulletin RC-9B to: 


Electronic Components Division 


STACKPOLE CARBON CO. More than 20 years’ experience 


St. Marys, Pa. making all types of hairsprings 
, for critical instrument applications. 


High volume production with absolute uniformity 


PRECISION PRODUCTS COMPANY INC 


Fixed and Variable Resistors e Iron Cores e Ceramag * ferromag- OF WALTHAM 
netic Cores ¢ Molded Coil Forms e ‘GA’ low-value Capacitors: WALTHAM 54, MASSACHUSETTS 


For more information circle 110 on inquiry card. For more information circle 1¥1 on inquiry card. 
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CRESCENT ARMORED MULTITUBE 


be | 
s 


aaa: 


TT 
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Tnis instrument tubing panel, under 
the Control Room at the H. A. Wag- 
ner Station Unit #1 of the Baltimore 
Gas & Electric Co. has 21 Runs of 
CRESCENT ARMORED MULTITUBE 
comprising 140, !/5 inch O.D. aluminum 
tubes for the long runs to this junc- 
tion panel, top half of which is shown. 

Aluminum tubes were used for the 
long runs to this point because of the 
lower cost of aluminum. Single cop- 
per tubes were used for the short 
runs from bulkhead bars to the in- 


struments 


; —— o 


for dependable performance of instrumentation and control tubing 


CRESCENT ARMORED MULTITUBE is a-group of 
tubes spirally cabled together. One tube in each layer 
is a bright blue color, which makes identification of 
any tube at both ends an easy matter. 

Users report savings in installed cost of from two 
to five times the cost of CRESCENT ARMORED 
MULTITUBE as compared with the old method of 
using single tubes. Using the MULTITUBE system 
will result in fewer connections and fittings, lower 
cost for supports or racks, ease of mounting and less 
space. 


The spiral cabling of the tubes prevents distortion 
when the entire assembly is bent on a short radius. 
The tubing assembly is protected by a flexible, inter- 
locked galvanized steel armor, or by a tough corro- 
sion-resistant thermoplastic sheath or both. 

Furnished in from 2 to 37 Tubes of copper, alumi- 
num, steel, polyethylene up to 1000 feet. Also special 
construction for underground runs. This product is 
licensed under U.S. Patent 2,578,280. 


Send for Bulletin 356-A giving complete information and engineering data 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY 


circle 112 on inquiry card. 
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SEALING CERAMIC 


” 


New “Ceramicite” for hermetric 
seal applications at high temperatures 
bonds physically to most stainless 


Its thermal expansion is simi- 
lar to these metals’. Seals embodying 
“Ceramicite” are preformed pieces, 
ready for firing, and completed seal 
components.—Consolidated Electrody- 
namics Corporation, 300 N. Sierra 
Madre Villa, Pasadena, Calif. 

For more information circle 505 on ina 


POLYESTER TAPES 


unlike cel- 


steels. 


New self-sticking tape, 
lophane, is dimensionally stable, high 
strength, non-brittle, is extremely 
thin and has a strong, clear adhesive. 
Tape is offered in 9 patterns, avail- 
able in six standard widths from 
1/32” to 1”.—American Chart Serv- 
ice, Inc.,. 101-103 Dover St., Somer- 
ville 44, Mass. 

Eor more information rcle 506 


TEFLON CABLE CLAMPS 


New cable clamps fabricated from 
Teflon are tough and flexible, chemi- 
cally inert, non-adhesive and heat re- 


rature 
Dept. 
Chi- 


sistant over a wide tempe 
range.—Weckesser Company, 
IAP, 5701 Northwest Highway, 
cago 30, Illinois. 

For more informat 


GLASS- sth STEEL TERMINALS 


New headers, 

based on maker’s 

new formula V-24 

glass, are made 

with solid glass 

/) interfusion be- 

| tween glass and 

. 7 electrodes plus 

. 3 controlled com- 

pression; resist 

vibration and me- 

chanical and heat shock; minimize 

rejects due to in-plant handling. Four 

base designs. One to 21 electrode pins 

depending on size and type; six elec- 

trode pin styles; 88 types with’ 87 

different pin layouts in three series.— 

Fusite Corp., Dept. PB, 6000 Fern- 
view Ave., Cincinnati 13, Ohio. 
nformation e 508 on inquiry 


SELF-ADHESIVE LABELS 


New “Write-On” labels have ad- 
hesive that sticks and stays stuck to 
any clean dry surface; come off clean 
when purposely removed.—W. H. 
Brady Co., 727 W. Glendale Ave., 
Milwaukee 9, Wis. 


nformation 
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CENTER LOCATING TOOL 


New Centricator is for trueing bores 
and external diameters in setting-up 
operations on jig borers, milling ma- 


chines, lathes, boring mills, ete.—Op- 
to-Metric orig. Inc., 187 Varick St., 
New ae IN. ¥: 


rmation circle 510 on inquiry card. 





pH READINGS 


ANYWHERE—INSTANTLY 


WITH THE ANALYTICAL POCKET pH METER 


c 


contained 
ter-proof, 


Instrument size: 


3 x 5% x 
inches 
Case size: 3% 


x bY, x 4 
inches 


Weight with accessories: 3 Ibs. 


ompletely self- 
in wa- 
ever- 


ready case. 


' 
eB ANALYTICAL MEASUREMENTS, INC. 
wi 585 Main Street, Chatham, NJ. | 
a send full information about your pocket pH | 
meter to: 
Name 
Company 
Address 


August peitcdiaataanin & diana —Page 


DAVIS 


PARTS-PER-MILLION 


OXYGEN 
ANALYZER 


| 


SERIES 11-4000 


For Continuous 
Monitoring of 
Oxygen Content 


Continuously monitors oxygen con- 
tent of process plant gas streams in 
parts-per-million. Full range sen- 
Sitivities of 0 - 50 to 0 - 2,000 p.p.m. 

Applications include: trace oxygen 
control in polymerization of buta- 
diene, ethylene, etc.; determination 
of oxygen in nitrogen, helium, argon 
and other inert or noble gases; de- 
tection of oxygen impurity in hydro- 
genation processes; and monitoring 
of oxygen content to prevent cata- 
lyst poisoning. 

Write for Bulletin #11-40 


Visit our Booth +704 at the 
Instrument-Automation Exhibit 


HAVES DAVIS INSTRUMENTS 


A Divisi t Co., Inc. 





of Davis & 


80 Halleck St., Newark 4, N. J. 
rcle 114 ¢ 
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End 
data format 
problems 


with the 


NEW 
4 ote) 


FORMAT 
CONTROL 
BUFFER 





... Converts input data 

into compatible format 

for your individual 

Data Processing Equipment. 





The basic EECO Format Control Buffer accepts 
digitized data at random rates and produces 
digital magnetic tapes in the computer Format, 
suitable for entry into virtually any computer 
depending on the Format Control Buffer Model. 
It can also be furnished to provide for con- 
version from one computer format to another. 
And it can be modified to handle conversion to 
paper tape, punched cards, or digital plotters. 


Input can be from such sources as: Analog-to-digital Con- 
verters @ Time Registers ¢ Punched Card Readers e Electric 
Typewriters e Punched Paper Tape @ Digital Magnetic Tape 
Source material is presented to the Format Control Buffer 
as parallel input. Control inputs are normally provided by 
the data source. And EECO can incorporate a digital multi- 
plexer in the Format Control Buffer to meet your individual 
requirements for entering data from multiple sources. 


Data Input Rate The EECO Format Contro! Buffer can be set to pro- 


duce records of any desired length from one to 1024 characters. 
Each complete record is read out of the magnetic core memory 
onto the output magnetic tape at the specified recording density 
Maximum instantaneous input rate approximately 40,000 charac- 
ters per second. 

Maximum average input rate is limited by average output rate, 
which, in turn, is determined by the digital recorder tape speed 
and by the number of characters per record. 


Output Format Meets all requirements of the computer format, 


including parity, check, inter-record and end-of-file gaps, and 
end-of-file characters or gap. 


Construction EECO Computer-Series plug-ins are used extensively 


These incorporate specially designed, ultra-conservative circuits 
to ensure greatest possible reliability. 


Full details on the new EECO Format Control Buffer are contained in 
Bulletin FC-234. Send for your copy today and learn how you can increase 
the scope of your Data Processing Equipment. 


ELECTRONIC ENGINEERS AND PHYSICISTS 


EECO offers unusual career opportunities in the creative field of 
systems and related electronic projects. Send resume of your qualifi- 
cations to the attention of R. F. Lander. 


Electronic Engineering Company 
of California 





Wy 1601 East Chestnut Avenue e Santa Ana, California 


For more information circle 115 on inquiry card. 
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FLEXIBLE SHAFT MACHINES 


New “Overhead and Bench-Type 
Flexible Shaft Units,’ designed for 


se = " - ————E oy 


Overhead : 
Type N 260 





grinding, piercing, routing, hammer- 
ing, riveting, etc., feature adjustable 
speeds up to 10,000 rpm; pre-lubri- 
cated ball bearings, etc.—L & R Mfg. 
Co., 577 Elm Street, Arlington, N. J. 


For more information circle 511 on inquiry card. 


PRINTED CIRCUIT MODULE 


—, New plug-in 
‘“*Ansley Plus 

Module,’’ using 

standard printed 

circuit materials 

and techniques 

and standard 

components, is 

said to “add a 

third dimension 

to printed cir- 

cuitry.’’ It fea- 

tures compact- 

ness, rugged con- 

struction, flexi- 

bility of design 

* and accessibility 

of components for service.—Arthur 
Ansley Mfg. Co., New Hope, Penna. 


For more information circle 512 on inquiry card. 


PRINTED CIRCUIT PANEL 


New type of printed circuit panel 
—first to be molded of resins—ob- 
viates use of expensive piercing dies 


and punch presses; sells for two- 
thirds the cost of an average etched 
panel; provides indestructible attach- 
ment of components by automatic 
soldering without use of adhesives or 
cleaning after assembly.—Die Form 
Circuits, Inc., 6045 W. Ogden Ave., 
Cicero, Ill. 

For more information circle 513 on inquiry card. 





Dynisco 


Hi-Fi 
FLOWMETER 


FLI 


Scale x '/ 


Incorporates 


Unbonded Strain Gage 
HIGHLIGHTS 


ACCURACY WITH 
STEADY OR 
PULSATING FLOW 


FOR USE WITH 
CORROSIVE MEDIA 
LINE PRESSURES 
to 2000 psi 
SMALL SIZE 
AVAILABLE WITH 


LINEARIZING 
AMPLIFIER 





FLOW RATES 
0.005-0.12 cu. ft. 
gas/sec. 
0.25-14 g.p.m. liquid 
For more information on Dynisco 


pressure, displacement, flow, and 
force pickups—Write: 


DYNAMIC INSTRUMENT CO. 

28 CARLETON STREET 

CAMBRIDGE 42, MASS. 
UN-47260 


DIMENSIONAL GAG- 
ING and INSPECTION 


TEST-LIMITS CONTROLLER 

New Programmer Counter is used 
to turn on and off test apparatus 
whose limits are sensed by strain 





gages or other pickups with maximum 
output not exceeding 100 mvde; obvi- 
ates need for manual control of test 
eycling—Spar Engineering & Devel- 
opment, Inc., Wyncote, Pa. 

rcle 514 on inquiry card 


For more information c 


New six-inch-base telemetric instru- 
ment for easily and quickly measur- 
ing distances from 8 to 100 ft is of 


9221 

image-coincidence type: one image is 
seen in its natural color and the other 
image in “gold.” Knob is turned until 
images coincide; dial then indicates 
distance to object sighted.—Edmund 
Scientifie Co., Barrington 25, N. J. 

e 515 on 3 


For more information cir 


New “EMscales” available in 
lengths up to 12” and sub-divided into 
increments of 0.001”, are accurate to 


lly nt 
NNN HHA 
tent ‘INA E) TPD 
e | 
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0.0001"; can be made of many ma- 
terials, e.g. the material being meas- 
ured—whence no need for tempera- 
ture control of working area. They 
can be fixed to a moving part, and 
microscope to a stationary one, or 
vice versa.—Elliott-Myers Corp., 109 
Hammond Rd., Warren, Pa. 

For more information rcie 516 n 
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CRITICAL 
POT SPECS* 
are met at CIC 
oboe | 


ta - . 
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Equipment designers who demand 
more than “shelf item” specifications, 
rely on CIC for dependable delivery of 
ultra-precise potentiometers. 

The result of CIC research, carbon 
film potentiometers are setting new 
standards of accuracy, life at higher 
speeds and performance reliability. 

CIC has assisted many firms in a wide 
variety of industrial instrumentation, 
military fire control and flight guidance 
equipment. 

Why not discuss your specific re- 
quirements with us? 

*New carbon film techniques assure 
virtually infinite resolution; linearity 
to .01%, sine-cosine to .025%; 
compact ganging; precision ball 
bearing servo construction. 
“For Precision Performance...specify CIC” 
Detailed Technical Data 


e Sheets available on request. 
@ | C COMPUTER 
————— INSTRUMENTS ~} 


CORPORATION 


92 Madison Ave. * Hempstead, Long Island, N. Y 


rcle ¥97 on inquiry card. 
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ode 


Adjustable Form Dial 
Indicating Thermometers 
with separable socket 
Can be quickly adjusted 
to any angle 


Remote Reading Dial 
Thermometers. Mercury actuated, 
with separable socket. Panel 

or flush mounting. 


... because our business is the design and manufacture 


of temperature measuring instruments—and has been 


since 1867. 


Specify and install these guaranteed Moeller Products. 


eee | 


You 


get 


PLUS 


with 


Moeller 


dials 
and 
recorders 


Single and Multiple Pen, Remote 


Recording Thermometers. Available 
for one and two temperature 
recordings in round cases and up 
to four temperature recordings 

in rectangular cases. 


Moeller Recording Psychrometer 
Type No. 6630 (wet and dry bulo 
temperature type) for accurate 
humidity determinations and 
records. Designed for rooms 

or apparatus where air 
circulation is poor. 


Mail the coupon, today, for full details! 


MOELLER 


INSTRUMENT COMPANY 


RICHMOND HILL 


Representatives in Principal Cities 


Gentlemen: Without obligation, please send me Moeller 


Catalog No. 150 on Dials and Recorders. 


NAME 
FIRM 
ADDRESS 


"5 
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SERIES 1400 


LIQUID DEPTH 
GAUGES 


_ 


ACCURATE and 
EASY TO INSTALL 


Available in 4 Models, Petrometer Series 
1400 Tank Gauges operate on the sound 
principle of hydrostatic pressure. No 
moving parts, no expensive electrical 

or electronic equipment. Large vertical 

scale gives accurate, easy-to-see read- 
ing. And construction features make 
installation easy. 


For complete 
information send for 
Bulletin 6004 


Pot 


CORPORATION 


43-22 TENTH ST., LONG ISLAND CITY 1, N. Y. 


VISIT 
BOOTH 
1451 
Instrument- 
Automation 
Exhibit 


For more information circle 119 on inquiry card. 


Fast! Accurate! Economical! 


GOW-MAC 
GAS CHROMATOGRAPHY 
300 C- CELLS 


Thermal Conductivity Cell 
For 425°C operation. Three models in brass 
or stainless steel to meet specialized applica- 
tions. Small internal volume, fast response, 
convenient mounting, electrical connection 
outside of bath. 


Temperature Regulated Cell 

For operation at ; 

room temperature 

or 300°C. A com- | 

plete T/C unit 

with brass or stain- 

Jess steel gas flow, 

preheater, close 

temperature regu- 

lation, rapid elec- 

‘trical and gas con- 

nections. 

. Power Supply and 

Control Unit 
gives five minute hook-up with 
complete circuitry for these 
T/C cells. For catalogs or rec- 
ommendations, write Dept. IA 


GOW MAC 'SS1RYMENT CO: 


For more information circle 120 on inquiry card. 








MECHANICAL TESTING 





ACCELERATOR AIR SYSTEMS 


Two new air system installations 
are now available as accessories for 
maker’s Model E185 G-Accelerator, 
for supplying air and other non-cor- 
rosive fluids under vacuum and pres- 
sure conditions to test objects being 
subjected to simulated operational G- 
loadings.—Genisco Inc., 2233 Federal 
Ave., Los Angeles 64, Calif. 


For more inf ation circle 517 on inquiry 


ENVIRONMENT CHAMBERS 


New modifications to “WEATHER- 
LABS” include feed-through terminal 
blocks (all sizes) for testing electrical 


N 24) 


devices under various temperature 
and humidity conditions when con- 
nected to external instrumentation; 
removable center mullion so that large 
units can be tested.—Labline, Inc., 
Hudson Bay Co., Div., 3070 W. Grand 
Ave., Chicago 22, Ill. 


For more information circle 518 on inquiry card. 


LEAK TESTER 


New Model MS 9-AB leak testing 
system, complete in mobile console 
and based on a new mass spectrometer 


leak detector, is capable of 100 or 
more tests per hour; can be extended 
to provide back-filling and other facili- 
ties, including full go no-go automatic 
operation. Sensitivity one part in 10 
million.—Vacuum Electronic Engi- 
neering Co., 86 Denton Ave., New 
Hyde Park, N. Y. 
For information ci 


rcle 519 on inquiry card. 


TENSION TESTERS 


Three new tension testers: (a) 
tester with pointer; (b) tester for 
testing tension of electric motor 


201 4 
brushes; (c) push-pull tester for test- 
ing compression or tension in control 
mechanisms.—All-Weather Springs, 
56 Main St., Millburn, N. J. 


For more inf ation circle 520 on inquiry card. 


TESTING MACHINE FOR OPTI- 
CAL CREEP MEASUREMENTS 
New testing equipment for use with 

vaccum furnaces arranged for optical 

creep measurements was designed for 


| 
le 


use on molybdenum or any materials 
that are active chemically with the 
atmosphere at elevated temperatures. 
—Riehle Testing Machines, East Mo- 
line, Illinois. 


For more information circle 521 on inquiry card. 


HIGH-TEMPERATURE OVENS 


New high performance ovens were 
tested with thermocouples placed 2” 
and 6” from work chamber walls as 


257 
prescribed by ASTM. At 752°F, a 
thermocouple placed in middle of work 
chamber showed a maximum fluctu- 
ation of only 0.3 F° under equilibrium 
conditions. Still greater stability at 
lower operating temperatures.— 
American Instrument Co., 8030 
Georgia Ave., Silver Spring, Md. 

For more information 


circle 522 on inquiry card. 
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New “E”’ Relay 


interchangeable with 
many other makes 


-———— .750 —_--_+ 


Stromberg-Carlson’s new type “E” 
relay combines the _ time-proven 
characteristics of the type “A”’ relay 
with a mounting arrangement com- 
mon to many other makes. 

As the sketch above shows, our 
new frame mounting holes and coil 
terminal spacing allow you to spec- 
ify these relays—of “telephone qual- 
ity’—interchangeably with brands 
you have been using. Costs are com- 
petitive and expanded production 
means prompt delivery. 

Welcome engineering features of 
the new “E” relay are— 


* Contact spring assembly: maximum of 20 


Form A, 18 B, 10 C per relay. 


* Coil: single or double wound, with taper tab 


or solder type terminals at back of relay. 


* Operating voltage: 200 volts DC maximum. 


You may order individual can cov- 
ers in a choice of 3 sizes for the new 
relay, as well as for our type “A” 
and “C”’ relays. 


For complete details and specifi- 
cations on the “E” relay and other 
Stromberg-Carlson relays, send for 
your free copy of Catalog T-5000R. 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
TELECOMMUNICATION INDUSTRIAL SALES 
113 CARLSON ROAD, ROCHESTER 3, N. Y. 


For more information circle 121 on inquiry card 
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HOW CHACE THERMOSTATIC 
BIMETAL ACTUATES THE 


THERMOSTAT 


A Product of 
Therm-O-Disc, Inc. 
Mansfield, Ohio 


‘Types EA, EAP, EAL 
with Screw Terminals 


Bottom View 
Types EA, EAP, EAL 
with Exposed Disc 


The Therm-O-Disc Type E Series Thermostat is designed for 
compact installations in clothes dryers, room and unit heaters, 
central heating furnaces, air conditioning and _ ventilating 
equipment, aircraft and miscellaneous devices, for controlling 
temperatures up to 350°. Both the EA and EC Series are for 
single pole, single throw operations and can be supplied with 
normally closed or normally open contacts. The EA (shown) is 
best suited for controlling temperatures in air streams; the EC is 
intended for surface mounting. Both types are actuated by an 
exposed disc of Chace Thermostatic Bimetal, altho EA is also 
available with enclosed disc for protection against dust, lint, 
moisture, etc. 


Here’s how Therm-O-Disc works; The pre-calibrated disc of 
Chace Thermostatic Bimetal snaps from a normally concave to 
convex form at the pre-set point of temperature rise, in the 
manner of an “‘oil can’. The impact of this positive snap action 
against a bumper causes instantaneous make or break of the 
contacts or circuit. Upon cooling, the disc snaps into the original 
concave form, resetting the contacts. 


Remember Chace when you design for temperature actuation or 
indication, or for protection of valuable equipment. Dependable 
Chace Thermostatic Bimetal is available in 28 types, in strip, coil or 
completely fabricated and assembled elements made to your specifi- 
cation. Write for new 44-page booklet, “Successful Applications of 
Chace Thermostatic Bimetal”, conruining interesting uses of bimetal 
and many pages of engineering data. 


- W. M. CHACE CO. 
F Thevnostalic Bimetal 


1609 BEARD AVE., DETROIT 9, MICH. 


For more information circle 122 on inquiry card. 
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NEW INSTRUMENTS 


ELECTRICAL TESTING 
STEP INPUT UNIT 


New Model 51 step input unit makes 
possible data plotting of any number 
of preset increments up to 999 steps 








2h 
along one axis; is for use with maker’s 
Autograf X-Y Recorder; provides 
means for producing bar-type graph 
to any scale on standard or non-stand- 
ard graph paper.—F’.. L. Moseley Co., 
409 N. Fair Oaks Ave., Pasadena, 
Calif. 
For more information circle 523 on i 


TEST RACK EQUIPMENT 
New equipment, said to ‘“revolu- 
tionize presently-used lab testing 
techniques,” provides (1) standard- 
* 


* * 
* Foes 


——z .. 


* 
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ized distribution of all power on 
bench; (2) fingertip centralized prime 
power control; (3) remote and local 
control of three HV power supplies; 
(4) high voltage bias interlock pro- 
tection; and (5) fingertip monitoring 
of prime power voltages, + and — 
B currents, and + and —B voltages. 
—Electro-Mechanical Devices Corp., 
453 Front St., Covina, Calif. 


For more information circle 524 on inquiry card. 


GROUND DETECTOR 


New high-voltage Allen Ground De- 
tector tests ungrounded and modified 
grounded circuits from 0 to 2300 volts 


~~ 





_ ON 225 
while circuits are “hot” and equip- 
ment is operating.—E-«acel Electric 
Service Co., 2113 South Western Ave., 
Chicago 8, Ill. 


For more information circle 525 on inquiry card. 





SWEEP OSCILLATOR 


New “DY-2200” covers 5 to 5,000 
cps frequency range in one continuous 
band: no 


switching transients and 











dial discontinuities; no need of zero 
setting. To provide for attachment of 
mechanical sweeping components, etc., 
tuning shaft extends at rear. Stand- 
ard rack-panel mounting or portable 
cabinet.—Dynac, Inc., 395 Page Mill 
Road, Palo Alto, Calif. 


For more information circle 526 on inquiry card. 


TV AND RADIO TESTER 


New Model 850 Induced Waveform 
Analyzer is a new instrument which 
adapts service or lab ’scope for 


troubleshooting TV and radio receiv- 
ers above chassis without connection 
to circuit. “Phantom Probe” pickup 
loops are placed over tubes to pick up 
signal by capacitance coupling, thus 
making every tube a test point.— 
Winston Electronics, Inc., 4312 Main 
St., Philadelphia 27, Pennsylvania. 


For more information circle 527 on inquiry card. 


TRANSMITTER BRIDGE 


New Model E-2582 Synchro Trans- 
mitter Bridge for electrical error tests 
of synchro transmitters and receivers 


P&B PROGRESS 


A REVOLUTIONARY, NEW HIGH SHOCK/ 


KO 4a we hielebasst-hianet-n 
withstands 100, shock, 
30, vibration to 2000 cps. 


ONLY 2.0 WATTS AT NOMINAL VOLTAGE FOR 12 MILLISECONDS 
EFFECTS ARMATURE TRANSFER 


The secret of the KG’s dramatically 
high resistance to shock and vibration 
is a permanent magnet which locks 
the armature into position. 

Tests show the contacts will open 
for no more than 80 microseconds 
during 100g sheck. 


Armature transfer from one set of 
the 6PDT contacts to another can be 
madein approximately 12 milliseconds 
with only 2.0 watts at nominal volt- 
age. 

Write or wire today for complete 


technical data. 
*KG Relay Patent Pending 


STAR SERIES KG RELAY ENGINEERING RESUME 








~ 


3250 25 
. 3700 — Nie $3 
te 


DESIGNATION: KG23DBH 

GENERAL: Insulating Materials: Teflon, 
glass and ceramic. 
Insulation Resistance: 100 megohms 
min, 
Breakdown Voltage: 500 V. RMS. 
Shock: 100g _ where contact openings less 
than 80 microseconds may be permitted. 
Vibration: 30g 5 to 2000 cycles. 
Ambient Temperature: —65°C to 
+125°C. 




















Weight: 13 ozs. 
Pull-in-Speed: 12 MS using 310 ohm coil 
at 24 V. DC. (25°C). 
Terminals: Two 11 pin multiple solder 
headers with hook ends for 3.20/AWG 
wires. 
Enclosures: Hermeticaly sealed only. 
Dimensions: 1-1 1/32 x 3.700 x.1-13/16 
(See drawing for width, etc.) 
CONTACTS: Arrangements: 6 pole double 
throw. 
Load: Dry circuit to 3 amps, 115 V. AC, 
resistive. 5 amps, 28 V. DC, resistive. 
COIL: Power: 2.0 watts at Nominal Voltage. 
Duty: Either coil may be left energized 
without damage to the relay. 
Insulation: Teflon tape. 
MOUNTINGS: Four % inch #8-32 studs on 
3% x % inch centers. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC, 
ELECTRICAL AND REFRIGERATION DISTRIBUTORS 


See What's New in P&B Progress at Booths 603, 604 WESCON, San Francisco, August 20-23 


Potter & Buundield, ine. 


PRINCETON, INDIANA Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
For more information circle 123 on inquiry card. 
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SPRINGS 
ON YOUR 
MIND? 


I a 


e¢ Your next thought should 
be of the Spring Engineers at 
John Chatillon & Sons. Send 
them your blueprints and spe- 
cifications for study and 
recommendation. 


e With more than 120 
years of experience and knowl- 
edge at their command, they 
can provide you with the exact 
spring you require —on time, 
at competitive prices. 


¢ Chatillon has the trust of 
the largest users of springs in 
the world because of the 
Chatillon reputation for filling 
orders that others would con- 
sider impossible. 


e Next time, benefit by the 
thorough knowledge of 
Chatillon Spring Engineers. 
They'll be glad to help you. 
Send your blueprints to: 
Department D-2. 


85 CLIFF STREET, NEW YORK,N.Y. 


Manufacturers of Precision Springs and 


Force Measuring Instruments Since 1835 


For more information circle 124 on inquiry card. 


NEW INSTRUMENTS 





has rated input of 115 v 400 eps; 
one 72-position switch gives readings 
in 5° increments from 0 to 360°. Total 
resistance of each of the three volt- 


age-divider arms 10,000 ohms and 
equal within 0.005%. Resistors in 
each of voltage-divider arm linear to 
within 0.005%, phase shift no more 
than 5 minutes.—Gray Instrument 
Co., 200 E. Church Lane, Philadelphia, 
Pennsylvania. 


For more information circle 528 on inquiry card. 


ELECTRICAL and ELECTRONIC INSTRUMENTS 





DC VOLTMETERS 


New DC Switch Module combines 
with Universal Power Module to 


251 


make a digital voltmeter with 0.01% 
accuracy.—Electro Instruments Inc., 
3794 Rosecrans, San Diego, Calif. 


For more information circle 529 on inquiry card. 


DC INSTRUMENTS 


New line of 0.5% accuracy perman- 
ent-magnet moving-coil ammeters, 
milliammeters, microammeters, volt- 


meters and millivoltmeters (made in 
Switzerland to PRL specs) is avail- 
able in US.—Physics Research Labs, 
Inc., P. O. Box 555, Hempstead, N. Y. 
For more inform cle 530 on inquiry card. 


nto ation cir 


AC-DC VOLTMETER 


Newly Swedish-made precision- 
voltmeter Model 1 Ve features iron- 
shielded electrodynamometer move- 


is. 9369. alk 


ment of de and ac; 3 ranges with full 
deflections for 75, 150 and 300 v; ac- 
curacy 0.2%.—Oltronix Co., 235 Un- 
derwood Dr. N. W., Atlanta 5, Ga. 


For more information circle 531 on inquiry card. 
y 
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DC MICROVOLT-AMMETER 


New Model 203AR, 19” rack-mount- 
able combination de microvoltmeter, 
microammeter, and low-level de ampli- 


fier, can measure as little as 10 micro- 
volts or 100 micro-micro-amperes.— 
KIN TEL (formerly Kay Lab), 5725 
Kearny Villa Road, San Diego 11, 
Calif. 


For more information circle 532 on inqu 


VOLTAGE RATIO METER 


New Model E-2554 Precision Volt- 
age Divider measures ac or de voltage 
ratios between 1.00000 and 0.00001 in 


steps of 0.00001 with accuracy of 
0.001% of total resistance; maximum 
input 250 v rms ac or de.—Gray In- 
strument Co., 200 East Church Lane, 
Philadelphia, 44, Pa. 

rcle 533 on 


For more information ci 


VOLTAGE RATIO METER 


New Servo-Ratio Multimeter com- 
puter test instrument measures ac-de 
ratios, absolute ac-de voltages, and re- 

' : 


} 

1215 

sistance, computes voltage ratios by 
dividing voltage to be measured by 
reference voltage obtained from the 
computer.—Union Switch & Signal, 
Div. of Westinghouse Air Brake Com- 
pany, Swissvale, Pa. 


For more information circle 534 on inquiry card. 








LBD SPACE OR WEIGHT 
LIMITATIONS? URRUG 


A. D. JONES OPTICAL WORKS 


2400 MASSACHUSETTS AVENUE 
CAMBRIDGE 40 MASSACHUSETTS 


TRowbridge 6-3368 — 3369 





A LIST OF MATERIALS WE FABRICATE 
USED IN OPTICS AND ELECTRONICS 


SAWING GRINDING POLISHING DRILLING 


ALUM GERMANIUM 

ALUMINA INDIUM ANTIMONITE 
ALUMINUM INDOX 

ANTHRACENE MELAMINE FIBER GLASS 
ARSENIC TRISULPHIDE MICA, SYNTHETIC 
BARIUM TITINATE POTASSIUM BROMIDE 
BISMUTH *PYREX 

BRASS *QUARTZ, CRYSTAL 
CARBORUNDUM *QUARTZ, FUSED 
CERAMIC **SAPPHIRE 


COPPER **SODIUM CHLORIDE ; 
COPPER seS0DI Specify Local Mounted 


*CORNING 7052 STRONTIUM TITINATE 

FERRITE TITANIUM DIOXIDE UE Skeleton Type 

FERROX *vYCO 
**FLUORIDE, CALCIUM *X-RAY LEAD GLASS 
**FLUORIDE, LITHIUM ALL TYPES KNOWN TEMPERATURE CONTROLS 

GLASS UNITED ELECTRIC temperature controls are precision- 

*Carried in stock built, compact and economical. Type C41 can be 
**Purchased for orders used for the control of either air or liquid tempera- 
tures .. . Type C47 for liquid temperatures... 
and Type C48 for air temperatures. These controls 
are direct-immersion units designed for easy installa- 
tion. 














Temperature Ranges § 100° or 200° between 0° and 
425° F limits 


MIDGET Thermal Assemblies various immersion lengths . . 


liquid-filled seamless brass bellows 


ENTINELS! operate by hydraulic action 
s cia : 


Switch Ratings 15 amps or 20 amps at 115 or 230 
volts A.C., also D.C. switches 


Chor IIGH] Comers | ne minaniiiinisniaicananes 


. Switch Types N.O., N.C., or Double Throw, no 
Weksler Midget Industrial Thermometers | neutral position 


are highly accurate instruments — small ss ata STS sl 
and adaptable — ideally suited for installa- Electrical Connection attached directly to screw or solder 
tion in pipe lines, tanks, stills, vulcanizers, terminals on switch 


pasteurizers, etc.; in solutions of oil, gaso- ar ; 7 

line, water, etc Size & Weight ..| approx. weight .. . 
’ Dies approx. size... 

114,” 






































Variations design variations available upon 
specification 


= ¥ UNITED ELECTRIC manufactures a complete line of 
Heavy chrome-plated brass case with a a Aye scale =a temperature, pressure and vacuum controls. Modi- 


opening. Easy reading yellow back tube — mercury | oe + nee units are 4 UE ser gat her 
° | sult a UE application engineer for a speedy solution 

column in lens front. Etched glass tube for greater to your problem. 

accuracy — replaceable without removing well. 18-8, Write for Bulletin No. 2-2 today. 


type 304 stainless steel wells, 1/4” N.P.T. in stand- 
ard stem lengths. 
FOR COMPLETE INFORMATION, WRITE: 


WEKSLER THERMOMETER CORP. Unitea clectnc controls 


195 E. MERRICK ROAD, FREEPORT, L. I., N. Y. H TREET, WATERTOWN 


For more information circle 126 on inquiry card. For more information circle 127 on inquiry card. 
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NEW INSTRUMENTS 


WIDE-BAND OSCILLOSCOPE 


Take a number FN New ac-dce 
| ~, Model 460 lab and 


from one to one hundred! F | TV 5-Mc band- 
eet si with ’scope kit 


BJ Electronics’ new | nid | features d-e am- 
[a PASS Tey plifiers said to 

S-100 DIGITAL DATA PROCESSING SYSTEM | > eee Piifiers said to 
samples 1 to 100 Transducers | Mee) ©" - frequency 
at rates up to 100 per second. eee 
re 3.58-Me syne 


Precise, instant measurement of the burst and 3.58- 
Me oscillator 


variables of pressure, temperature ; Is j , 
and other inputs are provided to S-100 E te . ipa Pelle 

me ; | eR am a TV receivers.— 
by as many as 100 miniature Vibroton Electronic Instru- 


Digital Transducers. Analog-to-digi- ment Co., 84 Withers St., Brooklyn 
ag WN. YY. 


For more information circle 535 on inquiry card. 





- ———s 
‘om, | 
wae sae 


=] 


tal conversion inaccuracies are elimi- 
nated by these vibrating-wire sensing 
devices. Measurement is signaled in 
terms of frequency, delivering direct- PORTABLE OSCILLOSCOPES 
digital information sequentially or on New Series 300 Mini-Scopes com- 
demand to S-100 at sampling rates prise three models with frequency re- 
. | sponse from de to 150 ke, 3 db down, 
up to 100 per second. 


Pernice, soi asta SiS Nt, hn aD Bi 


§ 


as? 


This information is processed against 
programmed storage register data 
and routed through format control 
to system outputs for tabulations, 
visual readout, punched cards, tape 
or other output media. Output pro- 
visions for process monitoring and 
control may also be incorporated. 


) 


z 


_ 

See $-100 in action! IR gg _ pres 
| usable to 2 c. Dimensions are about 

ISA SHOW E 5” cube; weight less than 4 lbs.— 
Cleveland, Ohio Special Products Corp., 675 Barbey 


September 9-17, 1957 Street, Brooklyn 7, New York. 
Booth No 118 For more information circle 536 on inquiry card. 


PORTABLE OSCILLOSCOPE 

New Model 685 with ac and dec 
amplifiers, de to 750 ke response and 
20 millivolt rms per inch sensitivity, 


® 
S-100 System Vibroton. Digital Transducer 


Write for Technical Bulletin 58-112 


Qualified engineers are assured interesting, rewarding 
careers at this new Borg-Warner electronic facility. 
Inquire today of O. C. Bowers, Chief Engineer. 


| ELECTRONICS 


Reliability you can count upon 


| 
| has shock-mounted amplifiers and as- 
sociated circuit design to give excel- 
lent stability—Hickok Electrical In- 
BORG-WARNER CORPORATION [@ strument Co., 10519 Dupont Ave. 
: Cleveland 8, Ohio. 
3300 NEWPORT BLVD. «- P.O. BOX 1679 © SANTA ANA, CALIF. For more information circle 537 on inquiry card. 


For more information circle 128 on inquiry card. 
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BROOKS LEADERSHIP 


achieved by design 
FULL-VIEW* ROTAMETER 


NO TORQUE 


NO LINE 
STRAIN 


dowel pins 
make the 
difference 





©eJotoIjo) 


8 stainless steel dowel-pins 
precisely align the side plates 
and end fittings, are the keys to 
quick, trouble-free assembly and 
maintenance of the Brooks Full- 
View* Rotameter. The metering 
tube is installed after the frame 
is completely assembled. Tube 
breakage due to line strain and 
misalignment is thereby elimi- 
nated. It’s as simple as placing 
a round peg in a round hole. 

This feature, if considered 
alone, would make dowel-pin, 
side-plate construction your most 
important rotameter specification. 


Send for Bulletin 115 


*Trade-Name 


BROOKS ROTAMETER COMPANY 


Lansdale, Pennsylvania 


A complete line... 


BROOKS ROTAMETERS 


q:) ...for every service 


For more information circle 129 on inquiry card. 


OSCILLOGRAPH 


New Recording Oscillograph gives 
direct readout at exceptional speeds; 
offers up to 50 channels of informa- 


go 


Me 
tion; 


Oklahoma. 
5 r more nform tion rcle 538 An 


OSCILLOGRAPH 


New Type 5-122 oscillograph spe- 
cifically developed for flight-test re- 
cording at high temperatures is ex- 


b 222 
plosion-proof; operates at altitudes up 
to 120,000 feet.—Consolidated Elec- 
trodynamics Corp., 300 N. Sierra 
Madre Villa, Pasadena, Calif. 

e 539 on inquir 


For more information cir 


ELECTR-INSTRUMENT 
ACCESSORIES 





NULL INDICATOR 


New Model 2GH-IR Magnetik Null 


Indicator for de bridge measurement, 
designed for mounting on any stand- 


ard 19” relay rack, can be used as a 
null 
deflection 
lis-Honeywell, Boston Div., 1400 Sol- 
diers Field Road, Boston 35, Mass. 


detector or for linear 
Minneapo- 


balance 
measurements. 


For more information circle 540 on inquiry card. 
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writes at speeds above 30,000 
ips.—Midwestern Instruments, Tulsa, 


SEQUENTIAL 
ANNUNCIATORS 


WMO TM Gou! 


Seam sequential annunciator systems 
provide an audible and flashing visual 
signal on the first alarm to enable the 
operator of your control board to de- 
termine which point in the monitored 
process first becomes abnormal . . « 
successive alarms that develop from 
the original abnormal condition are in- 
dicated by a steady visual signal. You 
can take proper corrective measures 
immediately because you know where 


the trouble started. 


Shown here is a typical standard- 
ized Scam E-LINE cabinet with in- 
tegral flasher and reset pushbutton, 
featuring all the Scam advaniages 
including simple, compact plug-in 
design. 

If you've a process or system that needs 
avtomatic, fail-safe, low cost monitor. 
ing write us for literature or call the 
in the cities 


nearest representative 


listed below. 


THE 


INSTRUMENT CORP. 
Cheago 13, Illinois 
Phone GRaceland 7-7850 
SALES REPRESENTATIVES 


Atlanta ¢ Boston ¢ Buffalo ¢ Chicago 
Cincinnati * Cleveland ¢ Dallas ¢ Denver 
Detroit ¢ Houston ¢ Indi polis ¢ Kansas City 
los Angeles ¢ Lovisville © Minneapolis 
New Haven ¢ New York @¢ Philadelphia 
Phoenix © Pittsburgh ¢ Portland « St. Louis 
San Francisco ¢ Seattle * Tulsa © Toronto 
ond Vancouver, Canada 


rcle 130 on ing 
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NEW INSTRUMENTS 
| MINIATURE READ-OUT TUBE 
i” € * New miniature 
a8 » Nixie converts 
ME electronic signals 
‘ y directly to read- 


able characters, 


; . is a gas-filled 
wel cold-cathode 
ot 10-digit (“0” 


through “9”), 
numerical indicator tube for use as a 





Plainfield, N. J. 
Control of Vacuum, 
When used 


for direct in-line read-out device.—Elec- 
For more information circle 541 on inquiry card. 
AC CONVERTER 
Pressure a d Fl ac signals to de voltages. ‘ 
: n ow with maker’s DC Digital Voltmeter, 
F iy : 


tronic Tube Div., Burroughs Corp., 
e efe 
Absolute, Simplified 
New AC Converter module converts 


This highly accurate, sensitive instrument 
is based on the same principle of opera- | 
tion as the cartesian diver type toy you 
played with as a child. Remember how 
the slightest pressure on the bottle sent | ‘tio of two ac signals can be auto- 
: : matically measured and displayed 
the diver to the bottom? This clever use digitally.—Electro Instruments, Inc., 
of an inverted, trapped-gas float im- | 3794 Rosecrans, San Diego, Calif. 
mersed in liquid has been applied to | °° ™°r nation circle S42 on inquiry card. 
industrial vacuum, pressure and flow con- 
trol by Hoke-Manostat with the intro- | FREQUENCY CONVERTER 
duction of Model #10... a completely New Series 42 high-frequency low- 
self-contained instrument featuring a | time-constant converter for highly 
: . accurate readouts is capable of meas- 
balanced orifice that provides flow rates 
up to 200 CFH with sensitivity equal to 
0.1% or 0.1 mm, whichever is greater. 
It will control vacuum down to 1 mm Hg 
absolute, or pressure up to 500 psig. 
What's more, it is an instrument with a | 
“memory” — remembering established ; uring fluid flow transient changes 


settings after process shutdown. | within 0.75 millisec; is also of im- 
portance to tachometry to record un- 


Just 13 inches long and 31% inches wide, | ‘detected speed changes. Input fre- 
| quency range 250-2500 cps.—Potter 


# ° . 
Model #10 does the work of transducer | 4eyonautical Corp. Route #22, 
elements, control circuits and external | Union, N. J. 
power units. It needs no wiring or cop- | f°" ™ove information circle 543 on inquiry card. 


HOKE MANOSTAT per tubing for signal or actuating equip- | 
ment | FREQUENCY CONVERTER 


MODEL ) | New Frequency Converter makes 


# Complete, descriptive literature on | 400-cps power available at any 60- 
10 Model #10 is available to you. Simply | ¢PS outlet; over all dimensions 814” x 
write and ask for Bulletin HM857, —_— 1 


\274 





See the Hoke-Manostat Model #10 at the ISA Show, Booth | 
1316, Cleveland Auditorium, September 9-13. 


me MANOSTAT CORPORATION | 


- 148 SOUTH DEAN STREET. 
ENGLEWOOD, NEW JERSEY) 


mation circle 131 on inquiry card. 
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5”; weight 3% lbs; no moving parts; 
quiet in operation; supplies up to 20 
watts.—Liquidometer Corp., Long 
Island City 1, New York. 


For more information circle 544 on inquiry card. 


OVERLOAD PROTECTOR 


New instrument overload protector 
for permanent-magnet moving-coil 
movements protects against overloads 


9338 : 
up to 1000% while affecting initial 
accuracy of instrument by less than 
1%.—Electronic Specialty Co., 5121 
San Fernando Rd., Los Angeles 39, 
Calif. 
For more ‘ stion circle 545 on 


POWER VOLTAGE INDICATOR 

New assembly comprises an NE-2A 
lamp hermetically sealed in a com- 
pletely molded nylon unit. The only 


mounting hardware needed is nut and 
washer.—Marco Industries Co., 207 
S. Helena St., Anaheim, Calif. 


For mor nfc 


MULTI-PURPOSE VARIABLE 
TRANSFORMER 
New Type 5-1011 miniaturized 
Powerstat variable transformer for 
high-frequency applications can be 


rmation circle 546 on inquiry card. 


used as a limited-range variable 
transformer, as a low-voltage-output 
variable transformer or as a line cor- 
rector on 400/1600-cps 1-phase serv- 
ice.—The Superior Electric Company, 
83 Laurel St., Bristol, Conn. 


for more information circle 547 on inquiry card. 








Apart from a full line of 
Temperature CONTROLLERS 


users 
have proved 
these instrume 


by WEST 


Instrument Show 
Booths 1618-1620 


MODEL | SERIES 


High Resistance indicating 


pyrometers 


MODEL RT SERIES 


Resistance Thermometer indica- 


tors (and controllers) 


SERIES 
Multi-Point in- 
dicators with TC 


switches 





W £ . bd trument. 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


4355 W. MONTROSE, CHICAGO 4}, ILL. 


British Plant: WEST INSTRUMENT LTD 
52 Regent St., Brighton 1, Sussex 
Represented in Canada by Upton, Bradeen & James 


Complete 
Control Systems 


handily centralizing instruments 


MODEL JE series 


Portable high resistance indicators 


MODEL AM series 


tubeless electronic potentiometer 


strip chart Recorder 


For data on these or 
controller instruments, use your 
classified phone directory or write direct, 


the trend is to WEST 


For more information circle 132 on inquiry card 
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AUTOMATIC 


MOISTURE 
VAPOR 
HUMIDITY 


CONTROL 
FOR 


COMPRESSED , 
AIR 


Vandy," 


Cy434553 


b Unique in moisture-control, Van- 
Air Dryers do more than trap condensed 
liquids from compressed air lines. They 
remove vapor-humidity to LOW DEW 
POINTS besides eliminating water and 
solid impurities from raw compressor air. 


b Van-Air Dryers eliminate elusive 
trace vapors that condense at line-extremity 
temperatures and cause untold product 
spoilage, instrument failure and operation- 
al down-time. Where air must be of clean, 
dry, instrument quality as in automation, 
product finishing, processing foods, chemi- 
cals, plastics, etc., these Dryers are 
proving highly efficient—AND, they work 
for pennies instead of dollars. Available 
in many capacities up to 5000 SCFM and 
pressures up to 3000 psi. Van-Air Dryers 
are used by hundreds of plants from 
coast to coast. 


b When air-line moisture is a problem 
in your plant, Van engineers will be glad 
to help. Write or phone collect—Erie 
3-5556. Meanwhile, ask for useful hand- 
book, ‘‘Air, Water and Industry.” 


ie the any a 


in action at Booth 522 
Instrument -Automation 
Conference and Exhibit 
CLEVELAND AUDITORIUM 
q SEPT. 9-13 a 


SEND FOR BROCHURES OF 


Van-Air and Vi-Speed 
PNEUMATIC EQUIPMENT 
SHOWING UNIVERSAL AIR CYLINDERS, 
BENCH-TYPE and DEEP-JAW AUTOVISES, 
BENCH and ARBOR PRESSES 
ENGINEERED FOR AUTOMATION BY 


VAN PRODUCTS CO. e MFRS. 
5807 SWANVILLE ROAD, ERIE, PA. 














For more information circle 133 on inquiry card. 
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NEW INSTRUMENTS 





AMPLIFIERS 





PRE-AMPLIFIER 


New M-10 d-ce amplifier with chop- 
per stabilization is specifically de- 
signed as a pre-amplifier for use with 


283 


recorders of meter movement type. 
Input of 10 mv produces a 1.5 v out- 
put across a 1500-ohm load with 1% 
linearity, less than 1% zero drift, and 
2% accuracy from de to 2 cps.—In- 
dustrial Instruments Div., Mandrel 
Industries, Inc., 5134 Glenmont Drive, 
Houston, Texas. 

F n circle 548 


DIFFERENTIAL DC AMPLIFIER 


New DC Amplifier characterized by 
true differential input and output 
features provides extremely low noise 


and drift characteristics with input 
impedance of 10,000 ohms. With line 
regulation, drift is less than 5 uv. 
gain steps from 0 to 1,000 with gain 
accuracy better than 1% at 2 ke. 
—Electro Instruments Inc., 3794 
Rosecrans St., San Diego, Calif. 


ation circle 549 on inquiry 


DC AMPLIFIER 


New de amplifier, said to be unique, 
features a true floating input for am- 
plification of low-level signals from 
thermocouples, strain-gage bridges 
and resistance-bridge pickups. In 
Type 1-100c, input and output are 
isolated from each other and from 
Amplifier utilizes a 400-cps 
chopper modulator. Gain is continu- 


For more inform 
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ously variable from 5 to 100, linearity 
is 0.05% of full scale; long-term sta- 
bility is 0.2% of full scale; noise 


level is less than 5 microvolts peak- 
to-peak.— Neff Instrument Corp., 
2211 East Foothill Boulevard, 
dena, Calif. 


Pasa- 


550 on 


POWER SUPPLIES 
DC POWER SUPPLY 


New Model C25 electronically regu- 
lated d-c power supply provides 300 
v, 0-50 ma. Ripple is held to 1 milli- 
volt. Regulation is 0.1% or better. 
Negative or positive output.—Uni- 
versal Electronics Co., 1720 22 St., 
Santa Monica, Calif. 

e 551 on inquir 





For more information circ y card. 


TRANSISTORIZED POWER 
SUPPLY 


New Model 800-A dual transistor- 
ized power supply delivers 2 to 30 v 
@ 0 to 1.0 amp; is said to have ripple 

ry less than 500 uv, 
less than 0.01% 
variation in out- 
put voltage from 
no load to 1 amp 
and automatic 
short circuit and 
overload  protec- 
tion. —Harrison 
Labs., Inc., Berke- 
ley Heights, N J. 


circle 552 on inquiry card. 


For more information 


STRAIN GAGE POWER SUPPLY 


New Model PSG-3 provides three 
individual 6- or 10-v sources for 120- 
or 350-ohm strain gages. Three power 


supply units are contained is a single 
chassis which fits standard 19” rack. 
Pushbutton switches on front panel 
allow sequential measurement of out- 
put voltage from each channel by an 
external voltmeter.—KIN TEL (for- 
merly Kay Lab), 5725 Kearny Villa 
Road, San Diego 11, Calif. 


For more information circle 553 on inquiry card, 





RECTIFIERS 
RECTIFIERS FOR SUPPLIES 


New 170°C stud-mounted silicon 
rectifiers for power supplies feature 
reliability and uniformity of char- 





acteristics over full life. Peak inverse 
voltage ratings 100, 200, 300 and 400 
and maximum rms voltage ratings of 
70, 140, 210, and 280 respectively. 
At 85°C, allowable de output cur- 
rent rating is 1.5 amp.—General 
Electric Co., Semiconductor Products 
Dept., Electronics Park, Syracuse, 
Ni ¥. 


For more information circle 554 on inquiry card. 
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SILICON RECTIFIER 


New 1Y rectifier provides full wave 
rectification, is efficient and durable, 
suitable for 110 vac input, 90 vde out- 


ult 
: 


ii 


es 


Auth 


eine | there are many ways you can use a 


put; 0.9-amp capacity.—Stearns Elec- 


ost a North Broadway, Mii- G 1 A N N i N I R E Cc 7 I P OT 


For more information circle 555 on inquiry card. 


RECTIFIER JUNCTIONS Reliable enough for the most severe airborne environments, 
_ New germ er i = a hnagead | sensitive enough for precision laboratory work! There is a 
junctions provide high reliability in | aa ; ee 
heavy power applications; are rated RECTIPOT rectilinear potentiometer for any application 
where control or measurement of linear motion is required. 


Standard RECTIPOTS are available with shaft displace- 
ments from 0.1” to 5.0”. Resolution ranges from 0.001” to 
0.003”, and linearity of better than +0.5% is typical for all 
models. The stainless steel shafts can be straight, threaded, 


keyed, or spring-loaded for automatic return to zero position. 
' 
SHAFT DISPLACEMENT: 0.1” to 5.0” 
RESISTANCE: 802 /in. to 75,0002 /in. 
RESOLUTION: 0.001” to 0.003” 
LINEARITY: +0.5% 
POWER RATING: 1.5 to 2 watts/inch 
DIAMETER: 1.0 inch 


specifications 


See you at 


WESCON NEW JERSEY DIVISION 


at 330 amps rectified output current 
Booth 3204-3205 “Where reliability counts” 


at 20 to 66 volts rms.—International 
Rectifier Corp., El Segundo, Calif. 


For more information circle 556 on inquiry card. 








G. M. GIANNINI & CO. INC. © 918 E. GREEN STREET ® PASADENA, CALIFORNIA 
For more information circle 134 on inquiry card. 
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NSTRUMENT makers are using 
more and more Johnson pivots. 
Maybe you're one of them and can tell 
how many Johnson pivots are held in 


the teaspoon above. 


There's a prize! No world beater, but a 
handy transistor portable radio to the 
closest guesser. In case of ties, earliest 


postmark will qualify. 


But you needn't guess when you need 
precision pivots, accurately machined, 
scientifically hardened and polished to 
a metallographic finish. Direct your 


inquiry to Johnson for satisfaction. 


Mail your estimate of the number of 
pivots in this regular teaspoon now to 


qualify for the prize. A postcard will do. 


Welton V. 
ohnson 


Engineering Company, Inc. 


EZ fg AO 


precision miniature parts 
56 SUMMIT AVENUE 
SUMMIT 6, NEW JERSEY 


n circle 135 on inquiry card 


NEW INSTRUMENTS 








RESISTORS 





RS RESISTORS 


Newly developed coating material 
greatly improves performance, partic- 
ularly in withstanding thermal shock, 


ee 
a 








i 

imi 
 ——_—___—_ 
eed oz 


of precision wire wound RS type re- 
sistors.—Dale Products, Inc., Colum- 
bus, Nebraska. 





rcle 557 on inquiry card. 


CARBON FILM RESISTORS 


New ceramic-encased precision re- 
sistor, recommended for use in in- 
struments and HF circuits, features 





af —— 
een 


aa = 
new type construction: a layer of pure 
carbon deposited on a ceramic rod; 
silver plated end-caps expansion- 
fitted for positive contact; unit en- 
cased in a non-hygroscopic ceramic 
tube and hermetically sealed with 
high-temperature solder.—Continental 
Carbon, Div. Wirt Co., 5225 Green 
St., Philadelphia 44, Pa. 

form e 558 on inquiry card. 


For more information circ 


VARIABLE RESISTOR 


New Type K hot-molded composition 
variable resistor, designed to with- 
stand ambient temperatures up to 


| 150 C, is rated at 2 watts at 100°C 
| ambient.—Allen-Bradley Co., 136 W. 


Greenfield Ave., Milwaukee 4, Wis. 
For more inform e 559 on inquiry card. 
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NORCROSS 


for 
Automatic 


VISCOSITY 
CONTROL 


Recording and 
Recording Controlling 


Now used in these 
industries: 

Textiles Petroleum 
Plastics ® Syrups 
Paper Paints 
Synthetics Resins 
Adhesives Printing 
Food Products Soap 
Wire Products 


Write 
for literature describing 
design and operation 


NORCROSS CORPORATION 


247 Newtonville Ave., 


Newton 58, Massy. U.S.A. 


Representatives in Pridcipal Cities 
and Foreign Countries 














or more information circle 136 on inquiry 


DON’T DROP. 
THAT 
SCREW! 


Hold it with 
an H.J.J. 
Screw-holding 
Driver 





Sizes to 
handle 
from #0 
to #4” 
SCreWwS 


The H.J.J. 
COMPANY 


268 Marlow Drive * Oakland 5, California 


—o—— Th) 








VOLTAGE-DIVIDING RESISTOR 


} New Type 49-A Verni-Pot vernier 
telleal potentiometers” Standard ce. | eal ~— 
ABSOLUTE a) <i cnan 
PRESSURE ‘ ABSOLUTE 
INDICATOR ; senna 


MODEL NO 
fa 160 


WALLACE & TIERNAN 
OCLLC VILLE, New sERCY 


sistance ranges are 1000, 10,000 and 

100,000 ohms; accuracy 5% of full 

scale resistance; linearity is 0.5% 

resolution 0.1%; power rating is 4 

watts when used as a pot and 20 ma 

when used as a rheostat.—Research 

Instrument Co., P. O. Box 9168, Port- le ; . 6” dial 
land 16, Oregon. 7 | 

For more informat 


e $60 on inquiry card. -~ “Ea 
| * ms / | Measures pressure from 


i ZERO ABSOLUTE 
CAPACITORS | -" to Atmospheric 


HI-TEMP CAPACITORS ABSOLUTE PRESSURE INDICATOR 


New custom-built High-Temper- 
ature Button Mica-Capacitors for 


continuous operation in 350°C range, “een For Precise Vacuum Work 
Accuracy: 1/300 of fuli scale 
Sensitivity: 1/500 in all ranges 
Ranges: 0-50mmHg. 0-100mm Hg. 
0-200mmHg. 0-410mm Hg. 
vi 0-800mm Hg. 390-800mm Hg. 
with test results over a range of Dial Sizes: 23/4” or 6” diameter for all ranges 
sh ny Sin og slik Write for Publication No. TP-28-A 


change of less than 4% in capacitance 


and power factor.—Erie Resistor 
pom ei > 
Ga Nine acer etalica ean WALLACE & TIERNAN INCORPORATED _ 
25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
—— 


POLYSTERENE CAPACITORS In Canada, Wallace & Tiernan, Ltd. — Toronto A-108 
New “N.S.F.” (Nurnberger Schrau- 


benfabrik, Western Germany) fixed 
CHLORINATORS and CHEMICAL FEEDERS 


capacitors with dielectric of plastic 








for © slime elimination 
© water treatment and purification 
© industrial waste and sewage treatment 


N275 

foils combine good electrical char- 
acteristics and small dimensions; op- 
erate at temperatures between — 10°C 
and 70°C and in humidity up to 70% 
RH; are available in values from 5 
mmfd to 0.025 mfd and ratings up to “ 
500 vde.—Pimex, Inc., 2 East 82nd 

St., New York 28, N. Y. ATED 


For more information circle 562 on inquiry card. 





25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
For more information circle 138 on inquiry card. 
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At Jerguson you get a 
Complete Line 
of Liquid Level 
Gages, Valves 
and Specialties 





Working closely with the men in the 
field, Jerguson has developed a complete 
line of specialized gages, valves and other 
equipment to meet the specific needs of 
the chemical and petrochemical industries 
for the observation of liquids and levels. 
Available in stainless, monel, nickel, has- 
telloy and many other materials . .. with 
rubber, neoprene, lead, teflon, Kel-F, and 
other linings ... in a variety of end, side 
or back connections. 


Reflex and Transparent. With a variety of 
valves for all installations. 





large Chamber Gages. Minimize boiling 
and surging effect. Both Reflex and 
Transparent; also with non-frosting gage 
glass extension. 


Heated and Cooled Gages and Valves. Com- 
plete line of heated and cooled gages and 
valves, in various models, both Reflex 
and Transparent. 





Non-Frosting Gages. Patented design pre- 
vents frost building up over vision slot. 


Welding Pad Gages. Weld right to liquid 
containing structure and become an in- 
tegral part of it. Can be staggered for 
continuous visibility. 


Illyminators. Explosion-proof construction, 
UL approved. 


Group G Instrument Piping Valves. Unions, 
nipples, reducers, elbows, tees, valve and 


bleed valve all combined in one space- 
saving unit. 








Write for Data on Jerguson Products for Chem- 
ical and Petrochemical Processing. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway Street, Burlington, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 





NEW INSTRUMENTS 











cle 139 on inquiry card. 


For more information cir 
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TANTALUM CAPACITORS 


Two new sizes Series TW (tanta- 
lum wire) of Tant-O-Mite electrolytic 
capacitors. Sizes “S” case dimensions 


SIZE °T’ 


jp ORDINARY 
SEWING NEEDLE 


are #;” L by %4” D; size “T” meas- 
ures 5%” L by 5/64” D.—Ohmite 
Manufacturing Co., 3629 Howard St., 
Skokie, Illinois. 

. ot Pe ie rcle 563 n inauir 


SWITCHES 


How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROL 


Gives Graphic Picture — Saves Time, 
Saves Money, Prevents Errors 
Simple to Operate — Type or Write on 
Cards, Snap in Grooves 

yy Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

Made of Metal Compact and Attractive. 
Over 150,000 in Use 


Full price $495° with cards 





MERCURY SWITCH 


New “CO-300” 3-amp 125- 
vac magnetically actuated 
mercury switch has contacts 
moved in or out of mercury 
by a 0.1l-oz moving magnet, 
or electromagnetic field. No 
leads to flex and break; no 
organic components to con- 
taminate mercury or con- 
tacts. Switch operates up to 
60 times per second; will not 
starve out because of mer- 
cury condensation on walls; 
is said to make “ideal relay 
by simply adding a small coil 
and core.”’—Hamlin, Inc., 

1316 Sherman Ave., Evanston, Ill. 


For more information circle 564 on inquiry card. 


INTERLOCKING SWITCHES 


Two new types of interlocking push 
button switches are mounted in 
parallel row assemblies to provide 


les 
Sert qi a 


| maximal number of interlocked sta- 


tions: “Series 5900” is available with 


| up to 36 interlocking stations, and 


“Series 5700” with up to 24. Each sta- 
tion can be equipped with various 
contact combinations.—Donald P. 
Mossman, Inc., P. O. Box 265, Brew- 
ster, N. Y. 

formation circle 565 on ing 


uiry card. 
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FREE 24-PAGE BOOKLET NO. AU-30 


Without Obligation 
Write for Your Copy Today 
GRAPHIC SYSTEMS 


55 West 42nd St. @ New York 36, N. Y. 
rmat e 140 on inquiry card 











For more inf 


o8 


Leakproof 
Metering Valves 


Hi Vacuum to 6000 PSI. 

"O" Rings and Teflon or Nylon 
Seats are standard. 
Over-torquing cannot damage 
seat or needle as buffer plate and 
metering pin act as a forming die. 

@ Impossible to score needle or 
seat. 

@ Lifetime Valve—can be complete- 
ly overhauled in a matter of min- 
utes without disturbing plumbing 
or mounting. 

The most economical valve in the 
long run. 


Write for further details. 
ROBBINS AVIATION 


1735 W. Florence Ave. 
Los Angeles 47, Calif. 











For more information circle 141 on inquiry card. 





SAMPLING SWITCH 


New Series 160 precision switch 
with radial terminals designed for 
military and commercial applications 


L / 207 
is available with one or two poles and 
up to 120 shorting channels or 60 non- 
shorting channels per pole.—General 
Devices, Inc., P. O. Box 253, Prince- 
ton, N. J. 
f re information circle 566 on ing 


TELEMETERING SWITCH 


New Type AS multichannel sam- 
pling switch is designed for use in 
missile telemetering applications. 


nw # 
Sealed container allows switch to op- 
erate at altiudes up to 200,000 ft and 
in temperatures from 125°C down to 
—65°C. Available with from one to 
five poles with up to 60 contacts per 
pole, at sampling speeds ranging from 
0.5 to 30 rps. Various motor drives 
available-—Applied Science Corpora- 
tion of Princeton, Princeton, N. J. 
567 


PUSH BUTTONS 


New Bulletin 800 standard-duty 
push buttons and selector switches 
feature molded wrap-around cover 


which contains and protects the con- 
tact mechanism.—A /len-Bradley Co., 
136 W. Greenfield Ave., Milwaukee 4, 
Wis. 

For more information circle 568 
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EDISON 
OMNIGUARD 


REMOTE 
TEMPERATURE 
MONITOR 





assures continuous protection 
at lowest cost 


Wherever ‘critical temperatures need constant watching . . . bearings, liquids, gases .. . 
OMNIGUARD indicating and alarm systems can save hundreds of man-hours, with greater 
accuracy and dependability than human checking could possibly render .. . and at a lower 
cost than any other system. 


Omniguard watches temperatures continuously at distant, dangerous and often inaccessible 
points, eliminates human errors, makes possible longer and higher peak loads because warning 
is given before danger levels are reached. Note these outstanding advantages 


e Low equipment cost . . . you buy only the points you need . . . modular plug-in units can 
be added any time. 

e@ 50% lower installation costs. 

e@ One indicator serves multiple points. 

e Each circuit independent of all others. 

e Absolute dependability . . . no moving parts . . . no electronic circuits... 

e No personnel training required . . . it's completely automatic. 


no maintenance 


Write for literature and specifications. 


cGRAW: 
Nill 


Thomas A. Edison 
INDUSTRIES 


INSTRUMENT DIVISION 
98 LAKESIDE AVENUE 
WEST ORANGE, NEW JERSEY 


For more information circle 142 on inquiry 
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SAMPLING SWITCH 


New Model AN-00007 hermetically 
sealed sampling switch designed for 
use in a target designation system for 
fighter aircraft at temperatures from 





210 e| 


—65°C to 85°C at altitudes up to 
70,000 feet.—A pplied Science Corpora- 
tion of Princeton, Princeton, N. J. 


For more information circle 569 on inquiry card. 


RELAYS 
SUPERSENSITIVE RELAYS 


New improved 
low-cost ‘‘meter 
relays” feature a 

, simplified design, 
with platinum al- 
loy contacts and 
increased contact 
force, which min- 

| imizes sticking 
and maximizes 





a 








Po 
/ Why 


CHOKE’ your 


soldering iron¢ . 





— just CRADLE” it with a 


HEXACON 


? 


] 


HATCHET SOLDERING IRON S a 


The operator has to “choke” the conventional! 
straight iron to hold it, whereas the 
HEXACON HATCHET IRON “cradles” in 
the hand with no perceptible grip whatsoever 
— thus relieving hand strain and eliminating 
the ‘‘heavy hand”, the cause of poorly sol- 


A COMPLETE LINE 
OF HATCHET IRONS 
BY HEXACON 


—Originator 

AP and Pioneer 

CAT.NO. WATTS TIP DIA. PRICE 
~_ 25H _ 25 17/8" 6.50. 


dered joints. Because HEXACON HAT- 
CHET IRONS are perfectly balanced in 
weight, they enable the operator to solder in 
a natural position and relieve fatigue of arm 


and back. 


Send for new circular No. 70H giving more 
details and comparative competitive perform- 


ance data. 





HEXACON ELECTRIC COMPANY 


506 West Clay Ave., Roselle Park, New Jersey 


mation circle 143 on inquir 





Experimental and 
Production Blowing 


GLASS CYLINDERS 


RODS - TUBES 
CIRCLES & SPECIAL SHAPES 


Your Inquiries Invited. 


Glass Tubes and Rods for Scientific Use—Lamps, Furniture, Lighting & Decorative 
Fixtures—Display Domes—Contract Cutters of Tube and Rod. 


FABRICATED 

and CUT 

to Your 
SPECIFICATIONS 











7318 South Chicago Ave. 





CRYSTAL GLASS TUBE & CYLINDER CO. 











Chicago 19, Ill. 
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reliability. Operating on power inputs 
of less than 50 millimicrowatts, new 
relays will control up to lw (power 
amplification of 20 million); are a 
non-locking type.—Simpson Electric 
Co., 5200 W. Kinzie St., Chicago 44, 
Ill. 


For more information circle 571 on inquir 


AC SENSITIVE RELAY 
New ac sen- 
sitive relay 
with transis- 
tor amplifier 
resists vibra- 
tion, corrosion 
and shock. 
Standard fea- 
tures include 
2pdt plug-in 
relay pro- 
tected by clear 
polysty- 
rene dust- 
proof cover; 
long life plug- 
in transistor 
amplifier and 
power pack module; 12 vde sensing 
circuit and low sensing circuit cur- 
rent (less than 2 ma). No warm-up 
time required. Convenient terminal 
board for making external connec- 
tions. Rated up to 10 amp 110 v 60 
cps; available in open type panel 
or NEMA type 1 bonderized enclos- 
ure.—Cutler-Hammer, Inc., 503 WN. 
12th Street, Milwaukee, Wis. 
For more information circle 570 on inquir 





y card. 


THE ROLYN 
(Snake) Plier 


An indispensable tool for assembly and dis- 
mantling of optical, radio, scientific instru- 
ments and all kinds of mechanical equipment. 


The SNAKE PLIER consists of two coil 
springs with their turns interleaved, attached 
to two arms projecting from and sliding for 
adjustment of diameter on the main support- 
ing bar. Two sets of springs are supplied and 
additional sizes are available. 

Ideal for use in all fields where a positive 
friction grip is required in loosening, or tight- 
ening, of the most delicate and fragile threads, 
or thin wall tubing without danger of damag- 
ing, or of marking. Can be used on right or 
left hand threads. It is equally effective at any 
angle. 

Exhaustive tests in Government workshops 
and research depts. have proved the efficiency 


of the Rolyn SNAKE PLIER. 


mcerosmo $28.60 


ROBERT M. LYNN 
OPTICAL ¢ GLASS * PHOTO 
(ROLYN COMPANY) 
Established 1923 
319 N. Santa Anita Ave.—Arcadia, Calif. 
Cable Address ''Rolyn'' Los Angeles, 
Phone: DOuglas 7-2300 


Address Reply to Post Office Box 745, 
Arcadia, California 


re information circle 145 on inqu 





D-€ POLAR RELAY 
New MYZA transistorized polar 
relay has built-in transistor preampli- 
| as on iy, | 





fier, requiring minimal input power to 
operate the contacts.—Parber-Colman 
Co., Rockford, Ill. 

rcle 572 on inquir 


MECHANICAL 
COMPONENTS 





QUICK-RELEASE CLAMP 


New Synclamp is a standard clamp 
designed to meet governmental shock, 
vibration and environmental tests; re- 


Helicoid 
Gage 


U.S.A. 


Nothing but the best in gages for working pressures from 30° vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 


The tension in the stain- © 
less steel hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 
helicoid roller. 


The roller is stainiess 
stee! with a highly pol- 
ished helicoid surface. 


The roller pivot is bail 
shaped. and rides on a 
graphited Bakelite disc. t 


The hairline pointer ad- 
justment screw is stain- 
less steel. 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 


Standard bushings are 


Sony graphited Bakelite. 


The connecting fink 
and the screws are 
hardened K Monel. 


The polished cam 
facing is graphited 
Bakelite. It will not 
warp or distort. 


The link adjusting screw 
is at the rear to facili- 
tate calibrating the Hel- 
icoid Gage. 


The superiority of Helicoid Gages is most evident in severe 
service— wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 


quires no special tools or manual dex- 
cycles is explained by the details of design and construction 


terity—Timber-Top, Inc., P. O. Box 


14, Freeport, N. Y. 
Ear imore information circle G8 


MINIATURE DIAPHRAGM SEALS 


New Miniature Diaphragm seals, 
having cylinder bore diameters of 
1%” to 1”, have been added to maker’s 


i 
basic group of 1” to 6” diameter 
piston seals.—Bellofram Corp., Bur- 
lington, Mass. 


For more in 574 on inquir 


TEFLON TUBING 


New Teflon tubing with axial 
stripes of any color including com- 
binations is available in any size. 
Stripes penetrate full depth of tubing. 
—Pennsylvania Fluorocarbon Com- 
pany, Inc., 1115 North 38th St., Phila- 
delphia 4, Pa. 


For more information circle 575 on inquiry card. 


of the Helicoid movement shown above. Such Helicoid fea- 


tures—protect against wear and 


corrosion and assure sensi- 


tivity, sustained accuracy and trouble-free operation. 


Easiest adjustment 


and calibration 
Only Helicoid Gages have the 
external pointer adjustment 
pictured here. The Helicoid 
type adjustment cannot be 
jarred out of position. 
Calibration of Helicoid Gages 
is accomplished easily, without 
removing dial or pointer, be- 
cause the link adjusting screw is 
at the rear of the system. 





For complete information on 


*p. 
Tubes built for 
millions of 
pressure 
pulsations 
To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 
many millions of pressure pul- 
sations and will not stretch, 


the Helicoid line of gages write leak or crack. 


for Catalog G-52 
Helicoid gives you all these features at prices that 
t are competitive in the quality gage field. 


3 | Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


929-B Connecticut Avenue + Bridgeport 2, Connecticut 





rmation circle 146 on inquiry card. 
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GOLDEN-ANDERSON VALVES IN ACTION! 
BELLOWS 


New “Formset” bellows were de- 
veloped to fill the need for precision 
metal bellows in miniaturized com- 


| 4 " » Orig inal 
quenching ll Wee a =) 4 
pig molds Bin ( Oss)" uF coe a | 8 


and ingots Mamma. BES ’ ‘Vag 2 | =F) = 





= Jaoncdth.- tims aaAe 


ponents and also for aircraft parts 
where space is at a premium.— 
Bridgeport Thermostat Division, Rob- 
ertshaw-Fulton Controls Co., Milford, 
Conn. 


pt. wy! Ao f 4 For more information circle 576 on inquir 

£ wel. res yy 4 

a _ a - eee 4 DIAL ASSEMBLY 

or automatic quenching of pig molds (illustrate New BP-532 Dial Assembly. black 
\ above) or ingots, install the G-A Cushioned es Stn) ae eee y, black 
\ Solenoid-Operated Valve. This valve opens quickly, anodized 3 aluminum dise, designed 
Available ry closes at adjustable speed without hammer or shock. for low mass and inertia, is easy to 
in either is available either normally closed or 
Angie or \ normally open, and is actuated automatically 
ng \ by push button, ie switch on conveyor, or other 
Globe Body type of limit switch. 
Pattern 





\ 
\ 
\ 
\ 
\ 


‘ OLDEN 
re NOERGON 
de fe e etme \ X\\ halve Sectialty on 


Gafieate ry 1286 RIDGE AVE., PITTSBURGH 33, PA. 
147 


SAVE FUEL DOLLARS 


read. Bore diameter 4”. Dials with 

, .°] RTA B L E F L U E 100 and 360 divisions carried in stock 
GA S ANA L Y ZER K for immediate delivery.—Beckman 

COMPLETE CO, READING TAKES ONLY 20 SECONDS Helipot Corp., Newport Beach, Calif. 


5 MODELS to choose from ! a For more information circle 577 on inquiry card. 
ALUMINA TUBING 


SAPPHIRE New minute yet strong “AlSiMag 
Alumina Tubing” is available in un- 
conventional cross-sections some _ re- 

JEWELS... 


for 
BEARINGS 
THREAD GUIDES 


DIES 
THE THERMCO ANALYZER IS A PROVEN INSTRU- 


EMT FOR QUICKLY ABIUSTING ALL TYPES OF GAGES sembling figure 8’s, others with 4 or 
BOILERS AND HEATERS FOR MAXIMUM EFFI- : Laere Ou: ie Keine 


more holes like ‘ : 
CIENCY. CONSIDERABLE TIME SAVED OVER THE WEAR PARTS e : Ret 
Each tubular unit can be joined close- 
CHEMICAL METHOD, AND THE FINAL RESULT : 
ARE FAR MORE SATISFACTORY. - ly to its neighbor, or separated by 
STYLII | “ceramic webbing” of various widths 





273 


9189 


SEND TO-DAY: Complete facts on how . . es a enn. ES ee 
to SAVE FUEL DOLLARS and maintenance and thic kness, Ww hence a cross sec- 
man hours! tion like a dumbell. Such designs have 


JOHN CO. particular value for dissipating heat. 
THERMCO WORLEY JEWEL | —American Lava Corp., Cherokee 


Blvd. & Manufacturers Road, Chat- 
EAR ORES No. Falmouth, Massachusetts 


tanooga 5, Tenn. 

JOHNSON RD. - MICHIGAN CITY, INDIANA Rare ene Cv o 578 
; sion circle BOB on Inquiry card. For more information circle 149 on 
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VALVES 


SOLENOID-CONTROLLED 
VALVE 


New pilot-operated in-line poppet- 
type 3-way air valve meets all JIC 
Standards, including 4 water tight 

and dust-tight so- 
lenoid enclosures; 


features recessed 
pin which can Nn Y 
be locked in or 

locked out to 

operate valve 

manually. 4” to one 
144” sizes, n-o or P 

n-c with continu- 

ous duty sole- 

noids.—Auto- : Name 
matic Valve Co.., F 

37415 Grand Riv- 


er Ave., Farm- e e 
ere identifies 
SHUT-OFF VALVE 


New MV-126B i the 
Miniature Sole- 7 
noid Shut-off S 

Valve, completely 

free of depend- 

ence upon moving nes 
seals, features 

low pressure ‘ 

drop—4 psi at : 

2.1 ppm. flow; is in 
operated by a 24 BY 

vde 1 amp power 


supply at pres- . 

sures from 0 to 

500 psi and tem- : fif fings 
peratures from , 

—65°F to 350°F.—Marotta Valve , 


Corp., 830-50 Boonton Ave., Boonton, 
N. J. 





580 on 


DIAPHRAGM CONTROL VALVE 
New ‘“‘Type 

DCB-1” is guar- 

anteed to give 

bubble-tight clos- 

ure against line 

pressures up to 

10,000 psi; fea- 

tures a complete- 

ly pressure-bal- 

anced disk, un- 

affected by line 

pressure either 

on opening or 

closing move- 

ment, which per- There is a Swagelok 
aia a —_ to be Specialist in your area. TUBE 
operated with supply air as low as ' 
hye with a single seat and one 8” Fer coteieg, aete aap: 44 FITTINGS 
diaphragm. Inner valve, including 
seat, is accessible from top of valve 
and can be removed and replaced 
without breaking line connections. 
Sizes from 2” through 4”; screwed or CRAWFORD FITTING COMPANY 
flanged connections; with “controller 
top mount” (illus) or with 4” NPT 884 East 140th Street 
top connection.—Garrett Oil Tools, 
Inc., P. O. Box 2427, Longview, Texas. Cleveland 10, Ohio 
For more information circle 581 on inquiry card. | 
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7000 SOLD 
in 7 YEARS! 


That's the Field-Tested 
record of the 


FIGURE NO. 


2500 


SERIES 


AUTOMATIC 


NEW INSTRUMENTS 





CONTROL VALVES 


New 8” ball-type control valves, for 
systems up to 2000 psi and temper- 
atures up to 225°F, are controlled by 


~~ 


eg 
2 





a pressure-operated actuator, feature 
rapid response characteristics.—Hy- 
dromaties, Inc., Cedar Grove, N. J. 


For more information circle 582 on inquiry card. 


BALL VALVES 
New 3” and 4” “double seal” ball 
valves are said to eliminate high tur- 
bulence and leakage; give full-flow; 


Patent No. 1,879,805 
Patent No. 2,555,593 
Other Patents Pending 


TANK GAUGE 


Seven solid years of proven service stand behind the “'Varec’’ Fig. 
2500 AUTOMATIC TANK GAUGE. It was first with the 
NEG’ ATOR MOTOR -— a feature so good that competition copies. 
It's not new it’s been tested for seven years. Because it is a long- 
deflection constant force element it is not a spring — It is a motor! 
When you have to squint into a look-box, even if the gauge tape 
is clean, you are subject to parallax — (if you are tall, you read the 
tape /ow’; if you are short you read the tape high . . . that’s paral- 
lax). A mis-reading of 1 inch can cost you or your customer 
many barrels of oil on a large tank. Accuracy is assured with the 
“Varec’’ Counter and Dial System (Patent claim allowed but not 
yet issued — other patents pending). Gravity Compensator adjust- 
ments made at counter assembly without exposure to tank vapor 
or pressure. Tank vapors sealed off from counter assembly. Re- 
moval of front cover plate will not de-pressure tank. Patented 
operation checker for testing gauge operation. 

There is a Fig. 2500 Series gauge for every type of installation. 
Tell your “Varec” representative your gauging problem, our Engi- 
neering Department will come up with the correct answer. You 
will have a gauge that leads the field — that stands for quality and 
accuracy first and it will cut your “unaccountable losses.’” That's 
why the ‘‘Varec’’ Fig. 2500 has a fast “pay-out.” 

Send for free Bulletin CP-3502 for full information 


THE VAPOR RECOVERY SYSTEMS COMPANY 


2820 North Alameda Street 
P.O. DRAWER 231 
Compton, California 


Cable Address: 


Varec Compton Calif. (U.$.A.) All Codes 


For more information circle 151 on inquiry card. 
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have quarter-turn operation; are 
made in aluminum, bronze, 316 stain- 
less steel and carbon steel. Seat and 
seals available in Buna-N, Neoprene, 
Teflon and synthetic rubbers. Remote- 
controlled actuators can be supplied. 
—Jamesbury Corp., 45 New Street, 
Worcester, Mass. 


For more information circle 583 on inquiry card. 


CONTROLLED BALL VALVES 


New Remote Operator is announced 
for Double Seal Ball Valve. Pilot 
valve is part of complete unit. Oper- 


ator is front-end mounted in a spheri- 
cal bearing to absorb thrust load and 
permit motion. Piston rod strokes 
provide exact open and shut position. 
Speeds range from % sec for a 4” 
valve to % sec for 14” to 4” valves. 
Speeds can be increased or decreased. 
Continuous duty up to 100 cycles per 
minute.—Jamesbury Corp., 45 New 
Street, Worcester, Mass. 

For more information circle 584 on ing 





PVC LIFT CHECK VALVE 


New all-polyvinyl chloride lift 
check valve, for chemical and petrole- 
um fields, will operate in vertical or 
horizontal position, and open and close 
under less than 6 psi pressure; pro- 
vides full 100% flow area. Only mov- 
ing part is a self-energizing disc. 
Available in %” to 3” sizes, in 
threaded or socket welding types. Ma- 
terial is normal impact PVC.—Tube 
Turns Plastics, Inc., Louisville, Ky. 
For :nore info n circle 585 on inquiry card. 


SMALL SNAP-ACTION VALVE 
New “Model 167 Micro Valve” has 

%” NPT ports at sides and bottom, 

functions as either a 2-way shut-off or 


9102 


as a 3-way control depending on which 
port is blocked; employs a_ unique 
snap-action toggle which remains in 
selected position; will find many ap- 
plications, especially in eliminating 
need for combinations of limit switch- 
es and _ solenoid pilots.—Barworth, 
Inc., 7 Industrial Place, Summit, N. J. 
586 on inquiry card 


For more informat 


FOUR-WAY VALVES 
Three new “Quick-Dump” control 
valves for operation of double-action 
cylinders are 4-way, 5-port units 


utilizing maker’s “Quick-Dump” valv- 
ing mechanism: no internal springs, 
packings, pistons, or sliding metal-to- 
metal contacts. Valving action is said 
to be ultra-fast and positive, with 
dead-seal closing. Two of new valves 
are electrically operated; employ, in- 
stead of solenoid, a new type electro- 
magnetic armature with short throw 
(0.022”) which prevents hammering. 
Hand lever valve is designed for 
mounting on machine, at production- 
line station, etc.; “holds” at either 
forward or back position of lever. 
Humphrey Products Div., General 
Gas Light Co., Kalamazoo, Mich. 

n circle 587 on inquiry card. 
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| niversa 
RELAY CORP. 


10 Steps and 


Minor Switch 
R960, 


off. Contacts: Nos 
975, 976 Gold plated brass; Bridging 
wiper; others beryllium-copper. Non 
bridging wiper; Net Wt. 1 Ib 


| level 
2 level 
3 level 


sridging 
Interrupter 
weight: 2 lb. 2 oz 
Step in One Direction 


Western Electric Co 5 levels 
Contacts; Gold plated brass 

Net 
Wipers; 


6 to 12 VDC 
24 to 36 VDC 
48 to 60 VDC 
125 VDC 
rn Electric Co.; 44 step; 2 Circuit Bridge 
Wipers; Contacts; Gold plated brass 
terrupter Switch: 1 Break-Make; Net weight: 1 Ib 
Homing’ Type 360° Wipers; Step in One Direc 


type 180° 


12 voc 
voc 
voc 
voc 


6 to 
24 to 36 
48 to 60 
100 to 125 


AUTOMATIC ELECTRIC Type 45 


“) step Five levels Non-Bridging wipers Contacts 
Beryllium Copper. Break-Make Interrupter; Break-Make 


Off-Normal Springs 
- 12 VDC 


2 96 100-125 oc 
=RI310 |. With Rectifier for 110 V AC Operation 





Flow 
Visualization 


Instrumentation 


Schlieren Systems 
Shadowgraphs 
Interferometers 

Wind Tunnel Optics 

Mountings & Piers 

Packaged Systems 


Catalog upon request 


John Unertl Optical Co. 


3551-3555 East Street 


Pittsburgh 14, Penna. 
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THE LARGEST STOCK OF 
RELAYS IN THE WORLD 


MERCURY WETTED 
CONTACT RELAYS 


e LONG LIFE: Conservative life expectancy 
of over a billion operations when operated with 
in ratings 
e HIGH SPEED: Give 
at speeds up to 60 
e HIGH CURRENT—and voltage-handling 
to 5 ampere and up to 500 volts) 
e CHATTER-FREE: Mercury 
tion and bridges mechanical chatter 
tact surfaces, 


consistent performance 
operations per second 
capacity (up 


armature vibra 
metal con 


dampen 
between 


WESTERN ELECTRIC D168479; (Kyuivalent to 2750) 
SPDT; 2 coils; 3300 and 700 High pressure 
sealed; Octal plug base Operating eurrent: Windings in 


6.6 ma. release: 5.2 
vawee onan 10.00* 


ohms 


series 

#R1022 
C P CLARE HGPI0I0: SPDT, Double Break (1W); 2 
coils—-1020 and 970 ohms high pressure hydrogen 
sealed; octal plug base. Operates with 15 ma on either 


coil; magnetic bias for operation between narrow limits 
1026 10.00° 


PRECISION 400 CYCLE CHOPPER 
RUMPLE C102 
Conforms to MIL-E-57578 .-E 5272 and 


others eighs less than 6 x 
”" PD. Standard Octal base 


} 
Drive 


8.00* 


ALL MERCHANDISE IS GUARANTEED AND 
MAY BE RETURNED FOR FULL CREDIT 
Prices listed with asterisk (") are subject to QUANTITY 

DISCOUNTS 
15% 


50-99 
20% 


as quoted 
over 100 


1-9 
10-49 10% 
Send for latest Circular. 


A ATAVAGYA'G AAG dada aA ah AV 


niversal RELAY corp. 
Formerly Universal General Corp 


\_42 WHITE ST. NEW YORK 13.N Y. + WaAlker 5-9642 ) 





152 on inquiry 


“STANDCO" 


VIBRATING REED 
FREQUENCY METERS 


ACCURACY +.5% 
RUGGED—DEPENDABLE 


Normal Frequencies: 
25, 50, 60 or 400 cycles 
Special Ranges: 
from 15-1500 cycles 
AVAILABLE IN FOLLOWING TYPES: 
PANEL MOUNTING: 3!/2" flush bakelite, 
metal or hermetically sealed cases 
Meet all MIL specs. 
SWITCHBOARD MOUNTING: 71/4" round 


surface, or 4!/2" square semi-flush cases 


PORTABLES: In large or small cases 
Booth #405 ISA Cleveland 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW 


For more information circle 154 on inquiry card 
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New, Transistorized 
Temperature Controller 


Provides 
Much Greater Sensitivity 
Long Life, Lower Maintenance 


Use of transistors, rather than electronic tubes, in this ON-OFF 
signalling controller provides a tremendous increase in both the life 
and dependability of the instrument. Ruggedly constructed, it can 
withstand severe conditions of vibration and shock without loss of 
sensitivity or accuracy. Maintenance, naturally, is sharply reduced. 


Available for either thermocouples or resistance bulbs, this tran- 
sistorized controller also provides greatly increased sensitivity — 
acting on a temperature change of but 42°F. Use of regular A.C. line 
voltage eliminates the need of a standard cell and battery. Periodic 
standardizing to maintain factory accuracy of the null balance meas- 
uring circuit is no longer necessary. Calibration accuracy is guar- 
anteed to within % of 1% of scale span. Scale ranges are available 
for all standard calibrations — covering temperatures from minus 
320°F. to plus 3000°F. 





See This And Other Thermo Electric Products 
At the 1.8.A. SHOW — BOOTH 1461 


Cleveland Auditorium e Cleveland, Ohio e Sept. 9-13 











SADDLE BROOK, NEW JERSEY 


For more information circle 155 on inquiry card. 
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Thermo Electric 0.5 | 


In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario i 








NEW INSTRUMENTS 


MISCELLANEOUS 
SIZE & POSITION INDICATOR 


New Model 300 Displacement In- 
dicator features three calibrated 
ranges of plus and minus 0.1”, 0.01” 








and 0.001” full-scale; accuracy <o 
0.00001”.—Daytronic Corp., 216 S. 
Main St., Dayton 2, Ohio. 

For more information circle 588 on ina 


PLANIMETER 


New Model 601 Linear Planimeter 
can be used for integrating data from 
chart recordings | of all _process char- 


acteristics; also control system char- 
acteristics; accepts chart sizes up to 
3%”; can handle 2 ft of chart (24 
hours of recording) in 15 seconds, 
with optimum accuracy of 0.1%.— 
Librascope, Inc., Glendale, Calif. 


For more information circle 589 on inquiry card 


New wedge-shaped cabinet groups 
rectangular cabinets or racks in one 
semicircular “organ console” arrange- 


ment; is available in 30°, 45° or 60° 
units—Elgin Metalformers Corp., 
630 Congdon Ave., Elgin, Ill. 


For more information circle 590 on inquiry card. 





SULFURIC ACID DISPENSER 


New safety equipment avoids lost- 
time accidents and safe guards han- 
dling H.SO., insures more uniform 
results and greatly reduces process- 
ing time. Models available handle 
capacities from 8 to 24 gph. A smaller 
dispenser covers capacities ranging 
from 0.8 to 8.0 gph.—Proportioneers, 
Inc., 345 Harris Avenue, Provi- 
dence 1, R. J. 

For more infor 


e 591 on inquiry 


nation cir 


INTEGRATING GYROS 


New Series 101G high precision 


subminiature floated integrating gyros 
are so small that three car be 


mounted in a 3%” sphere.—Reeves 
Instrument Corp., Dynamics Corp. of 
America, 25 West 43rd St., New 
York 86, N. Y. 


e 5] 


cle 592 on ing 


LIQUID SPRING 


New Model 1099 utilizing liquid 
compressibility and built into a bolt 
is said to be “revolutionary.” De- 
signed to permit spring action to be 
built within a structure; spring is 
built within a bolt used in an existing 
machine. It has a low spring rate of 
500 lb preload and 1000 lb end load 
with 2%” stroke. Other liquid springs 
from %” to 6” dia with forces from 
200 to 125,000 lb.—Taylor Devices 
Inc., 188 Main St., North Tonawanda, 
Ni ¥. 
F more e 593 


KLYSTRON TRANSMITTER 


New Model G154 30-megawatt S- 
band klystron transmitter utilizes a 
Varian VA-814 30-megawatt S-band 


klystron; operates at a fixed pulse 
length of 2 usec at 60 pps. Complete 
r-f output waveguide assembly and 
stainless-steel dummy load is con- 
tinuously evacuated to handle 30-Mw 
peaks; includes a 53.7 db and a 63.4 
db directional coupler along with 
erystal and thermistor detector 
mounts.—Levinthal Electronic 
Products, Inc., 905 Stanford Indus- 
trial Park, Palo Alto, Calif. 


For more information circle 594 on inquiry card. 











defined by the dictionary 


.... "the quality or state of 
being precise; accuracy; 
mechanical exactness." 


am 


Individually Set To Order. 
Mass Produced For 
Industrial Requirements. 


For detailed information, 
send specifications or contact 





ISION 


defined by an instrument 
maker... 


Lat Mmnsion 


JEWEL BEARINGS 


: Sapphire and Ruby 


Precision Jewel Bearings 
FEATURE 


@ exact tolerances 
@ high shock resistance 
@ low friction coefficient 


FOR 


e INSTRUMENTS e CLOCKS 
@ METERS @ MEASURING DEVICES 


SWISS AMERICAN JEWEL BEARINGS CoO. 


32-30 58th St., Woodside 2, Long Island, N. Y. 
ONE OF THE LARGEST FACTORIES OF 


ITS KIND IN THE WORLD 





For more information ¢ 


rcle 156 on inquiry 


card. 








TACHOMETERS 


TYPE "UO" 
UNIVERSAL 
CENTRIFUGAL TYPE 
With Overspeed 
Protection 


5 Ranges in each Instrument 
Cat. No. 303 30-'2,000 RPM 
Cat. No. 314 45-18,000 RPM 
Cat. No. 322 60-24,000 RPM 
Cat. No. 346 120-48,000 RPM 


Bulletin 751 





“JAQUET" 
SPEED INDICATORS 
(CHRONOMETRIC) 

Guaranteed Accuracy 

within ‘2 of 1% 

Cat. No. 230! 0-10,000 RPM 

. No. 2302 0- 1,000 RPM 

. No. 2304 0- 100 RPM 

Suitable double rated speed. 

3 models, various accessories. 
Bulletin 735 





STATIONARY TYPE 
MODEL "J" 
Sizes, 8”, 4°, 5%”, 8, 10”, 
and 20” dial diameter, flexi- 

ble shaft driven. 


Many standard ranges read- 
ing RPM, FPM, YPM, ete. 


Buletins 795, 796, 797 





VIBRATING REED 
TACHOMETERS 


Portable and Stationary 
Types. Measure speed by 
touch. Many different ranges 
from 900-100,000 RPM. 


Bulletin 770 
Booth #405 ISA Cleveland 
HERMAN H.STICHT CO., INC. 
27 PARK PLACE, NEW YORK 7, N.Y. 
For more information circle 157 on inquiry card. 
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| FREED 
| MAGNETIC 


AMPLIFIERS 
FOR IMMEDIATE DELIVERY 


FAST RESPONSE 
MAGNETIC AMPLIFIERS 


response Phase reversible 





2~N 


Supply AC or OC signal 
Freq. ql . | voltage req'd for 
C.P.S. le full output. 








60 1.0 _ 





400 A 1.2 0.4 





400 ¢ 1.6 0.6 





2.5 1.0 




















Sig. rege Total res. 
. ‘or full jcontr. wdg. 
outp. MA-DC; K‘ 


Power 
Cat. . | Out. 
No. Watts 








| MAP-1 1.2 1.2 





MAP-2 1.6 2.4 





MAP-3 2.0 0s 








MAP-3-A 7.0 2.9 





| MAP-4 175 8.0 6.0 





ne 
MAP-7 15 0.6 2.8 








MAP-8 | 400 | 50 110 1.75 0.6 























All units designed for 115V-AC operation 


Send for NEW 48 page transformer cataleg. 
Also ask for complete laboratory test instru- 
ment catalog. 


FREED TRANSFORMER CO., INC. 


1707 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. 


For more information circle 158 on inquiry card. 
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A NEW APPROACH 
TO THE PROBLEMS 
OF INSTRUMENTATION 





UNIVERSAL INSTRUMENT BENCH 


THE TO PROVE OUT AND TEST INSTRU- 


MENT SYSTEMS IN: OPTICS, ELECTRON- 
ICS, PHYSICS, PHOTOGRAPHY, ELEC- 
TRO-MECHANICS, AND ALLIED FIELDS. 


PROBLEM 


( BY THE USE OF OVER 50 COMPONENTS 
WHICH CAN BE ASSEMBLED IN THOU- 
SANDS OF COMBINATIONS. WITH ANY 
NUMBER OF THESE COMPONENTS A 
TREMENDOUS RANGE OF INSTRUMEN- 
TATION SETUPS CAN BE MADE IN A 
| MATTER OF MINUTES. 


THE 
APPROACH 








THE THE ILLUSTRATION SHOWS A SET-UP 

So MUR ETON FOR TESTING THE IMAGE QUALITY OF 

>» 2 AN ELECTRON TUBE OR THE OPTICAL 
PROPERTIES OF A LENS 


FOR RESEARCH AND DEVELOPMENT 
ON THE PRODUCTION LINE 

APPLICATION 2 IN ASSEMBLY AND INSPECTION 

> | INDUSTRIAL PHOTOGRAPHY 


AREAS OF 








For a complete 20 page descriptive catalogue send to 


0. K. MACHINE & TOOL CORPORATION 


Universal Instrument Bench Div. 
551 East 179th St. New York 57, New York. 


NEW INSTRUMENTS 
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“PUSH-TO-TEST” LAMP 
New push-to-test indicating light 
unit provides quick positive method 
of testing burned-out lamp bulbs on 


control panels and push-button sta- 
tions.—General Electric Co., General 
Purpose Control Dept., Schenectady 
b N.Y. 
For more e 595 on inquiry car 


CUSTOM SOLENOIDS 
New line of custom-designed stock 
solenoids offering delivery within 24 
hours of receipt of order comprises 


17 models to provide 34 different spec- 
ifications. Pull and/or push capacities 
up to 45 lb; sizes from 13%” by -1%” 
to 3” x 3”, stroke lengths fractional 
to 2”. Any quantity from single units 
to production orders.—Dormeyer In- 
dustries, Dept. IUP, 3418 N. Mil- 
waukee Ave., Chicago 41, Ill. 

For more informatior rcle 596 on inquiry card. 


REMOTELY CONTROLLED 
IRIS-FOCUS UNIT 
New Model ARC-1 provides vibra- 
tion-free remote control of TV cam- 
era lens aperture and focus. Both op- 


erations are accomplished simultane- 
ously from a small modular control 
panel—KIN TEL (formerly Kay 
Lab), 5725 Kearny Villa Road, San 
Diego 11, California. 


For more mation circle 597 on inquiry card. 








AIR LINE FILTERS 


New Automatic- 
Drain Air Line Fil- 
ters, with simplified 
design of drain 
mechanism, feature 
wide pressure and 
temperature operat- 
ing range; operate 
as op efficiency at ‘ Instrument Motors’ policy of precision fabrication for each 
a a 2 or dee all customer's specific requirements is attainable because of our 
si ng - ie pats engineering staff's long experience with rotating components. 
150 psi for trans- At the same time we constantly stress quality, lowest possible 
parent bowl models : costs and fastest deliveries, which are essential in today’s 
and 250 psi for new competitive industrial market. 
metal bowl type. They drain auto- 
matically.—C. A. Norgren Co., 3400 y <a 
So. Elati St., Englewood, Colorado. j es 4 FRAME 22 
For more information circle 598 on inquiry card ’ 





DRAFTING-AID SHAPES , ” FRAME 16 

New “Black ’N White” drafting With never ending research, our engineers have produced 
aids cuts printed-circuit layout time, instruments that are leaders in the field. 
are “two-colored” pre-cut self stick- > J @ PRECISION MADE A.C. & D.C. @ SERVO MOTOR GENERATORS 

———— @ FRAME SIZES FROM 5 to 6” 

9 @ MILITARY SPECIFICATIONS 

@ HYSTERESIS MOTORS ADHERED TO CAREFULLY 
HUNDREDS OF DESIGNS . . . THOUSANDS OF VARIATIONS! 


Send for our illustrated catalog 


INSTRUMENT MOTORS 


460 NORTH AVENUE, NEW ROCHELLE, N. Y. 








ing shapes used for making layouts 
on clear or translucent film or cloth. S Cc ° PE 
Circuitry is laid out on both sides TESTA BORE PRECISION 


of sheet. Pre-cut shapes and terminal 


strips have a white adhesive side For Visual Inspection of 
strips have a white adhesive side and p eeiliainace a i CYLINDRICAL SHAFTS 





a black non-reflective top side.— 
5 ,) " 727 ‘ tle " uo. 
y iggs : va a er  . From 3" to 60" in length 
Ave., Milwaukee 9, Wis. ‘3 . : ; " " moe 
f fa: antderintionvecircian Melon: ;ncit oak : ; From 0.5" to 12" in 
% diameter 


LARGE-CIRCLE TEMPLATE ' To the following tolerances 


New “No. 140,” 8144” x 71%4”, has 45 viiailean deme stiaaiandsiiooay 
circles from \” to 24”, increments v Taper to within .000030" and 
64ths to 11/32”, 32nds to %”, 16ths : better 
Straightness to within .000030" 
Provides “inner eye” for inspection and better iin se 
of combustion and compression en- ee to within .000020 
gines, for oil and gas tanks, for hol- eee oe 
agonal rte ign Surface finish—as specified, 


low castings or bearings, for all in- 
s o ou . . . ene 
ternal surfaces which are dark and including optical finish 


allow access only through a hole as Work done in— 
small as 14”. Used by leading air- Hard Chrome Plate 
craft and industrial companies. Stainless steels 
Built-in illumination. Contains 12 Tungsten Carbide 
highly corrected, achromatized, fluo- Kinnemetal 
ride-coated lenses. Magnification var- Fused Quartes, Pyrex, Vycor 
ies with distance--from 2x at 12” Optical Glasses, Ceramics 
to 6.25x at 3”. Black Granit 


T aire ar sle- s 1/,/7 . . 
_Two standard meres ve Vy Design consultation on con- 
ew a. x 20 long we ay 2 we : figurations favorable to ultra- 
to 1” and 8ths to 2%”. Each circle is | 29” long. Write today for Technica hi-precision and stability. 


individually milled for utmost smooth- Bulletin #8500. 

ness. Pencil allowance assures ac- TESTA AQUATIC RESEARCH INC. 

curacy. -Rapidesign, Tne., Bow 592, 2019 West 16th. Street 

Glendale, Calif. MANUFACTURING COMPANY Long Beach 13, California 

For more information e 600 on inquir 1. 10122 E. Rush St., El Monte, California 
For more information circle 161 on inquiry card For more information circle 162 on inauiry 
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and 


AUTOMATION 





Automatic Wave Analyzer 


Automatic wave analyzers provide an ideal method for 
reducing analog data ...a complete Fourier series can be 
automatically plotted as either amplitude vs frequency or 
power vs frequency ... much faster than digital analysis. 

The 9020P Analyzer consists of a very stable tunable os- 
cillator covering the range of 3,000 to 5,000 cps, a balanced 


| | 
} 
| | 
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FOURIER ANALYSIS 
OF THE COMPLEX wave 
\LLUSTRATED BELOW 
AS PRODUCED ON DAVIES 
AUTOMATIC WAVE ANALYZER 
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TYPICAL ANALYSIS 


ring modulator, a fixed frequency tuned amplifier centered 
at 3,000 cps, and adjustable in bandwidth from % eps to 
45 cps, a rectifier, and a specially modified Brown Elec- 
troniK strip chart potentiometer. 

The signal to be analyzed is fed into the “modulator- 


Briefs 


For this literature 
circle number on 
inquiry card. 


filter’? where it is mixed with the sweeping frequency of 
the variable oscillator from the “oscillator controller.” 
Mixing of these two frequencies produces the upper and 
lower sidebands of the frequency from the varied oscil- 
lator (heterodyning). When the lower sideband is equal to 
3 ke it will be accepted by a selective 3 ke tuned amplifier 
where it is amplified. It then is rectified and recorded 
since the sideband amplitude is directly proportional to 
the amplitude of the component in the input signal... 
(From new 4-page Bulletin 9001, Minneapolis-Honeywell 
Reg. Co., Davies Laboratories Div., 10721 Hanna St., Belts- 
ville, Md.) 


For this literature circle 601 on inquiry card. 


Transistor I nterchangeability 


Chart 


TRANSISTOR 
INTERCHANGEABILITY CHART 





TYPE COMPARABLE | TYPE 
NUMBER| GTTYPENO. |NUMBER 
{ 


| COMPARABLE TYPE | COMPARABLE 
R 
2N34 2N34 2N140 GT-761 2N317 | 2N317 


GT TYPE NO NUMBE GT TYPE NO 





2N35 GT-35/(2N35) 2N167 | GT-167 2N318 | 2N318/GT-66 
2N36 GT-20 2N175 | GT-81 ami GT-34 

2N37 GT-14 2N180 | GT-109, GT-8IMS 2712 GT-14 

2N38 2N38 2N182 | GT-904B 2713 GT-14 

2N38A | GT-14H 2N183 | GT-792 2714 GT-222 

2N41 GT-81H ‘ | 2N185 | GT-109 2751 GT-904 














ar, Ors, Arc, Are.— The static value of the short-circuit 
forward current transfer ratio. 

Qy, Ayo. Ase, Are,— The small-signal short-circuit forward 
current: transfer ratio“ 


(From new wall chart, which also has a table of char- 
acteristics of 56 types of germanium alloyed junction tran- 
sistors, General Transistor Corp., 91-27 138th Place, 
Jamaica 35, N. Y.) 


For this literature circle 602 on inquiry card. 


Magnet Wire Types and Trade Names 


(From new 16-page “Directory of Magnet Wire Types and Trade Names,” Essex Wire Corp., Fort Wayne, Ind.) 


ENAMEL | FORMVAR 


MANUFACTURERS 


FORMVAR NYLON 


combinations) 


TEXTILES 


SOLDERABLE ENAMEL SILICONE HERMETIC 
Clow A Clow 8-Closs 4 
pg 10 


Clon 4 Clos B 


po 8 °9 
e - > a o . a . . . 7 


Cortenite, Silbenite, Nylon 
Poperite, Doglos 








Cotton 


ton, Vitrotes 
Anoloc ear 











Formver Bondex 


ESSEX WIRE CORPORATION Plein or Bleck 
Enamel 


tsALite Cotton, Poper 


= ae 


SodAlite hectAlite & Gloss Dacron 


Beldol & Sithenomel, Nyltesenomel 
thony 
Alkonvor Cotenomel, Paper, Cotton 


Beldgrip 

















(Isenet ‘ Cortes, Fibre Gloss 
Silicone Aerylen Peper, Dacron Gloss 


Sederex Thermeolex 


For this literature circle 603 on inquiry card. 
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Parts, Assemblies, Up to 150 lbs. Given 
Vibration Fatigue Test on the 
ALL AMERICAN Model 150 HLA-D 


This machine, subjects parts or assemblies, up to 150 Ibs. 
in weight, to a comprehensive vibration fatigue test. It 
has a 50% overload safety factor. Vibration in simple 
harmonic motion is produced horizontally. Displacement 
(double amplitude) is adjustable from 0” to .125”. Auto- 
matic Range Selector controls acceleration and decelera- 
tion. From 10 cycles per second frequency may be in- 
creased uniformly to 60 c.p.s. and then decreased to 10 
c.p.s. Any desired range within the total may be selected. 
Selector can be switched off and frequency held at any 
¢.p.s. 


Recommended for testing aircraft, electronic, electrical, 
mechanical or optical parts or components. One of 7 
models. Send for Catalog F, containing helpful data, 
nomograph chart and listing typical users. Write to 


ALL AMERICAN TOOL & MFG. CO. 
8011 LAWNDALE AVENUE, SKOKIE, ILLINOIS 


Makers of All American Precision Die Filing Machines 


For more information circle 163 on inquiry card. 





Send for this 
FREE BROCHURE 


showing how 


HYDRA-TROL 


Remote Control 


* Has positive stroke in both directions. 
* Does not depend on spring return or outside power sources. 
¢ Immediate synchronization of system in either direction. 
¢ Is a self-contained hydraulic system for positive position- 
ing of remotely-located levers, shafts, and other equipment. 
Valuable in controlling hydraulic valves, winches, throttles, 
slitting machines, butterfly valves, etc. 
Write for bulletin D 
Crown Control Division 
of 


TRIMOUNT INSTRUMENT COMPANY 








For more information circle 164 on inquiry card. 


AMERICAN-WESTCOTT 
Series A-88 recording 
orifice meters for flow, 
pressure and tempera- 
ture measurement— 


CANNON METER PENS for 
recording meters, avail- 
able if desired, provide 
Clear, legible chart rec- 
ords—hold up to a year’s 


working pressures to supply of ink, 
5000 psi—10, 20, 50, 


100 and 200-inch ranges. 


AMERICAN® DRI-FLO mercuryless orifice 
meters for working pressures to 5000 
psi—20, 50, 100 and 200-inch ranges. 























PRECISION 
MEASUREMENT 


of flow, temperature, and 
pressure on one chart 





Wherever precision measurement 
and economy of operation are re- _ RELIANCE 
quired; at high or low flow rates, GAS REGULATORS 
at varying temperatures, whether Tt. 

in recording, indicating, inte- cars — 
grating or telemetering models, : 
American orifice meters are syn- AMERICAN 
Onymous with accurate, depend- DISPLACEMENT 
able, trouble-free service and low GAS METERS 
maintenance costs, 











7) Oo we lp Me oft. 8 FO. ® ig 


INCORPORATED (ESTABLISHED 1836 


GENERAL SALES OFFICE: Philadelphia 16, Pennsylvania ¢ Albany 
Alhambra ¢ Atlanta * Baltimore * Birmingham ¢ Boston © Chicago 
Dallas * Denver Erie * Houston * KansasCity * Los Angeles * Minne- 
apolis * New York * Omaha « Pittsburgh ¢ San Francisco ¢ Seattle 
Tulsa * Wynnewood. IN CANADA: Canadian Meter Company, Ltd., Milton, 

Ontario © Calgary * Edmonton « Regina 
SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Alumi- 
numcase and Welded Steelcase Meters « American-Westcott Orifice Meters 
Instruments © Reliance Regulators * Apparatus © Valves 


For more information circle 165 on inquiry card. 
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Cheek and calib-ate any type 
of thermocouple-actuated 
temperature instrument 
with one portable Pyrotest 


Read temperatures 
or millivolts directly 
... without graphs, 
charts or con- 
version tables 


e@eseeeeeeeeeee 


The only portable 
potentiometer 
pyrometer with 
interchangeable 
direct reading 
scales 


e 
Pyrotest is 9 instruments in one, with 6 standard 
scales for thermocouples; 3 standard scales for milli- 
volt readings. Special scales for any desired reading 
or use. Scales interchangeable in 30 seconds. Com- 
pact, rugged, easy to carry—12 Ibs.; 12” x 9” x 842”. 
Accurate to 1/6 of 1%. Self-contained power supply. 
Write for new bulletin 9B. 
TECHNIQUE 
ASSOCIATES 


211 E. SOUTH STREET 
INDIANAPOLIS 25, IND. 


cle 166 on inquiry card. 


If you’re in the dark 
as to the relay to use... 


We'll be glad to throw 
some light on the subject 


an, 


Selection of the proper relay is easy 
when you use Comar’s engineering service. 
We specialize in solving relay problems. 
No cost or obligation for our suggestions. 
Inquiries invited. 








3349 ADDISON ST., CHICAGO 18, ILLINOIS 


RELAYS « SOLENOIDS © COILS e SWITCHES * HERMETIC SEALING 
For re inforr e 167 on inquiry card 
Page 1596—Instruments & Automation—Vol. 30 


Briefs—continueD 





Relative Humidity Table 


The top line of numbers indicates the air temperature or 
dry bulb temperature. The column of numbers at the 
side indicate the difference in degrees between the wet 
and dry bulb thermometer readings. The numbers within 
the table indicate the percentage of relative humidity. 


IRC RELATIVE HUMIDITY TABLE 


ORY BULB TEMPERATURE (°F) 
60 164 toe 172 H76 rary) 





97 97 97 97 97 98 98 98 98 98 98 98 98 98 98 98 98 98 
94 94°95 95 95 93 9 95 9% 9 % 9% 
92:92:92: 9292 9 93 94 94 94:94 
89 89 89 90 90 92 92:92 92 92 
86 86 87 87 87 87 89 89 88 90 90 90 90 90 


84 64 84 84 85 5 87 87 87 67 
85 85 BS 
83 63 83 63 
61 8) 61 a1 
79 79:79:79 


Ce@ene vaeune 


? 68 68 69 69 70:71 71:72:72 
65 66 67 68 
3 63 64 64 64 


61 02 63 64 64 65 65 66 67 67 68 68 69 69 70 
58 59 60 61 61 62 63 63 64 65 65 66 66 67 67 
0 60 6! 62 62 63 
8 59 59 60 60 61 6 
57 $7 $6 58 59 


) ING LIM 410 NOISS348d3Qq 


For example: Dry bulb reading is 140. Wet bulb ther- 
mometer is depressed 10 degrees. The number under 140 
and opposite 10 is 75, which indicates that there is 75 per- 
cent relative humidity ... (From new wall chart, Inter- 
national Radiant Corp., 4 Manhasset Ave., Port Washing- 
ton, N.Y.) 
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The New SCHERR 
MICRO-PROJECTOR 


with the 
VERTICAL design 


Lad 


be le ¥ 4 


SELF CONTAINED 
IMPROVED MODEL 


# RIGID FLOOR BASE - ELIM- 
INATING EXTRA CHARGE 
FOR TABLE 


ow TILTING STAGE FOR HELIX, 
ANGLES AND BEVELS 


WA" DIA. STAGE OPENING 


v¥ 14" DIAMETER SCREEN 


o COLUMN SLIDE ADJUSTABLE 
FOR WEAR BY MEANS OF 
6IBS- WILL HOLD SQUARE 
INDEFINITELY. 


wo CUSTOM MADE PRECISION 
COATED LENSES & DOUBLE 
CONDENSERS FOR DIFFERENT 
O@SECTIVES 10 to 100X 
MAGNIFICATION. 


WAN ENTIRELY NEW PRAC- 
TICAL DESIGNED TOOL FOR 
INSPECTION DEPARTMENT 
AND PRODUCTION SHOP. 





WRITE FOR ILLUSTRATED FOLDER 


al C) 1 Oh @ a | 1) 4, an Ol OP Lie 

COMPLETE LINE OF PRECISION INSTRUMENTS 

200 -MG LAFAYETTE STREET e NEW YORK 12, N.Y. 
For more information circle 168 on inquiry card. 
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Process Refractometer PORTABLE SUBMINIATURE OSCILLOSCOPE 


The process Refractometer measures the difference in Net ew! 
refractive index between a liquid standard and a flowing | d . vi S C re] *] & 
liquid sample obtained directly from a process line. This 
measurement is made possible by the fact that a beam of 


Less than 6” square 
Convex Lens Standard Celt (C Ampisher 


A rugged general pur- 
pose oscilloscope, 
ideally suited for field 
servicing and labora- 
tory use. 


Sample Cell (C2 


Retractor Block 


Phota Cells 


light is bent as it passes from one medium to another of 
different refractive index. Beam deflection is proportional 
to refractive index difference and is readly measured by 
the optical-servo system of the Process Refractometer. 
Light from an incandescent lamp collimated by a slit- 
and-lens system traverses the liquid prism cells (C, and FEATURES: yielded tile) Ch 
C.) where the beam is bent in proportion to the refrac- 
tive index. The beam is focused by lens L: and then re- NE ime ad 
4 ’ ae SAU OMKLILAG Vert. and 1V RMS. inch 
directed toward two photocells by bs refractor block * Less than 5 Ibs Hor. Amp. DC to 150 KC; 3 db down 
mounted on a turntable which is positioned by the servo- + Self focusing — MODEL 312 
motor. The beam is split into two parts by a light barrier CRT Vert. Amp. — 20 MV inch R.M.S 
just before reaching the photocells. At balance, the image * Self contained Hor. Amp. — 1V. inch RMS 
of the slit is evenly divided so that each photocell receives power supply DC-150 KC. 3 db down 
an equal amount of light... (From new 8-page Bulletin . FREE LITERATURE 115 Volts — 60 cycle A.C. input 
1833, Consolidated Electrodynamics Corp., 300 N. Sierra ry 
Madre Villa, Pasadena, Calif.) 
605 








BROOKLYN 
N. Y. 


“GI SPECIAL PRODUCTS CORP. 


675 BARBEY ST. © BROOKLYN 7, N.Y. © HYacinth 5-0133 





FOR ULTIMATE PROJECTION ACCURACY 


&” OPTICAL COMPARATOR 
PLUS 


GAGE Deep-Etch STANDARD OR SPECIAL CHARTS 




















The ' : COMPARATOR has: 


: Vertical light beam 
Ametron ca) * . : 3 selective filters 
Recording it es: Indexing lens turret for 
: ~ 9 H 10, 20 & 50x 
Counter — ™ ’ Retractable Vertical Illuminator 
Circular Protractor screen 
2-dimensional horizontal stage 


Counts faster, yet accurately. ' | Distortion guaranteed within 
‘ less than 1/; %. (per mil.) 


Records in printed form. ee orcp-ETcH CHART SERVICE 
° MEANS: 
Automatically resets. « pe mp 
¥ * Unbreakable 
* Scratch-proof 
/ * Selection of Standard 
Counter is in demand by leading industrial plants and iS Stock Charts 
\ * Facilities for developing 
Special Charts 


Three important reasons why the Ametron Recording 


scientific laboratories. 
Write for illustrated bulletin E 


Request 8-page catalog TP200 


i aeadimteta °° / ii OPTO-METRIC TOOLS. wc 


137 1A VARICK STREET ¢ NEW YORK 13, N.Y. 


Branches in Detro:t, Pittsburgh Allentown, Birmingham and Los Angeles 


rmation circle 169 on inquiry card. For more information circle 171 on inquiry card. 
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For 
after 
shutdown 
protection... 





,. 
AGASTAT 


TIME DELAY RELAY 
Allows operation of auxiliary protective devices* after operating cycle 
is stopped. Easily installed in any electrical line. 
The AGASTAT is — 
¢ light, versatile, dependable. 





* instantaneous recycling. 
unaffected by voltage variations. 
adjustable in timing from 0.1 second to more than 10 minutes. 


available in models that offer delays on energizing and de- 
energizing, two step delays, manually-actuated time delay 
switch, remote push button control 


*Write for new 4-page application folder describing how one large 
company solved its after-operating problem. Address Dept. A21-89 


Elastic Stop Nut Corporation 
of America 





DIVISION 1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing. 
> 172 on inquiry card. 


AUTOMATIZE 
YOUR NCAP 


RED POINT Encapsulating ma- 
chines are fully automatic in 
operation. They produce em- 
bedded or potted assemblies 
under vacuum. 





Simple operation and con- 
sistent results are features of 
the RED POINT Encapsulating 
and Casting Machines. Auto- 
claves of the units will hold 
pressures to 110 psi, while the 
vacuum system pumps down to 
100 microns absolute pressure. 
Swing-away lid with observa- 
tion window allows the oper- 
ator to check work in progress. 


Temperature range of heated 
units is ambient to 450° F; 
casting cup capacity from 194 
ce to 2000 cc. 

Can be used for single mold, 
multiple mold or dip-casting. 


Write, wire or telephone for 
further information. 


RED POINT CORPORATION 


1907 Riverside Drive, Glendale 1, Calif. 
Telephone—THornwall 2-4895 





PIONEERS IN HIGH VACUUM IMPREGNATING 
EQUIPMENT FOR THE ELECTRONIC INDUSTRY. 




















ircle 173 on inquiry card. 
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Process Instrumentation 


The F&P Flowrator meter is an example of custom- 
ized instrumentation delivered off-the-shelf. Others in- 
clude: Flow Test Kits, By-Pass Meters, All-Glass Flow- 
rator Meters, Sight Flow Indicator, Specific Gravity Test- 





(SEE CAPACIT’ 


LIQUID DENSITY-GRAMS 
suilou LiL 
DESIRED MAX. FLOW IN 


\-WATER 


ers, Purgerator Meters, Pneumatic Receivers, Pressure 
Instruments, Miniature Pneumatic Indicators, Chlori- 
nators, ete... (From new 30-page Catalog 2, including 
sizing nomographs, Fischer & Porter Co., Hatboro, Pa.) 


For this literature circle 606 on inquiry card. 








New Compact 


CcConax: 


THERMOCOUPLE HEAD with 


Soin 
Light weight design 
Simple assembly 
Watertight construction 
Bright chrome finish 
Corrosion resistance 


for 


use with 30 gage to 14 gage 
wire—maximum operating 
temperature of +300°F. 
(continuous) or +450°F. 
(intermittent). Ideal with 
Conax Thermocouple Glands, 
Conax Speedwells, Conax 
Flex-tube Assemblies, Conax 
Safetywells and other similar 
applications. 


WRITE FOR CONAX DATA 
BOOK SHOWING COM- 
PLETE LINE OF THERMO- 
COUPLE ASSEMBLIES AND 
PRESSURE SEALING 
GLANDS. 


For more information circle 174 on inquiry card, 
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2302 Walden Ave., Buffalo 25, N. Y. 














Vibration Detector 


The “Vibraswitch” is a device which anticipates trouble 
in rotating or reciprocating machines by continuously 
monitoring vibration or roughness of operation. When the 
vibration level exceeds normal by a pre-adjusted amount 
the internal switch actuates, shutting down the protected 
equipment, or sounding an alarm. . . In some instances, 
the vibration is a low amplitude high frequency “noise” 


SHUTOOWN LEVEL 
NORMAL LEVEL 


th 
V 


DISPLACEMENT 


il Vi in 


VELOCITY 


ACCELERATION i" 


and is clearly audible for several seconds or minutes prior 
to complete failure. An example is the vibration produced 
by a failing bearing. The latter is initially an extremely 
small amplitude and would not be measurable with a dis- 
placement type vibrometer. The sensitivity of the Vibra- 
switch increases with frequency, making it equally suit- 
able for sensing either increases in amplitude at the oper- 
ating speed, or high frequency chatter, noise, or shock ... 
Thus complete protection is obtained, which is not obtained 
in devices which measure only shaft eccentricity or re- 
spond only to substantial amplitude changes. This is illus- 
trated in Figure 1, which shows the same condition of vi- 
bration in terms of displacement, velocity and acceleration 
... (From new 4-page Bulletin 600-1, Robertshaw-Fulton 
Controls Co., Fielden Instrument Div., 2920 N. Fourth St., 
Phila. 33, Pa.) 
ure circle 607 on ing 





RJ SERIES THERMOCOUPLE REFERENCE JUNCTIONS op- 
erate from 115 volt line to provide thermostatically controlled 
temperature reference for multi-channel thermocouple systems. 
Reference Junction permits use of copper lead wire without incon- 
venience of ice-bath maintenance, and eliminates necessity for 
cold-junction compensation. 


Features... 


Temperature stability within %°F, and uniformity within 0.1°F. 
Control temperature adjustable. 
Multi-wire junctions available for thermocouple choice in each 


channel. 
Variety of thermocouple types, number a A commons and input- 


output connections offered in standard mod 





new B & F Strain Gage Control Unit permits 


DATA REDUCTION 


FASTER... EASIER... MORE ACCURATELY 


B & F Bridge-Balance and Calibrating 
Unit, Model 24-202, is a precision-built 
instrument for the balance, control and 
SERIES calibration of strain gages, accel- 
erometers, pressure pickups and other re- 
sistive-type transducers. 


Proving invaluable today in missile range instrumentation 

systems and flight test programs of advanced military air- 

craft, the Model 24-202 eliminates the need for ‘averaging 

through” calibration pulses or “‘fairing’ zero and base 

line references. 

FEATURES: 

Independent adjustment for each channel of: 

e VOLTAGE—(Individual Channel Contro! Switches) 

e BALANCE 

@ GALVANOMETER DAMPING (SHUNT and SERIES) 

@ SENSITIVITY 

e CALIBRATING LEVEL and PHASE 

For complete details on this or other models with 6, 12 and 
18 channels, write, wire or call. 


~BAF_ instruments. Inc. 
4732 N. Broad Street 
Philadelphia 41, Pa. 
DAvenport 9-2828 
other products: Torque Meter Systems, Accelerometers 








ror gre into 3T10F rcie b#6on 





(— Since 1890... the World's 
Largest Selections of 
Technical 


TIMERS 


have been offered by 











COMPANY 


453 


For more information circle 175 on inquiry card. 


Latest CATALOG 
Available at 
Scientific 
Supply Firms. 
If unobtainable 
locally, 


ng GALLET Timers 


JULES RACINE & COMPANY, INC. 


Specialists in Fine Timers — Since 1890 
20 WEST 47th STREET, NEW YORK 36, N.Y. 





write us. 


For more information circle 177 on inquiry card. 
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Electrobalance 


A novel application of physical principles has been 
combined with the most modern engineering design to 
create a radical advance in micro-weighing instrumenta- 
tion... This balance is so rugged and immune to its en- 
vironment that any part of your laboratory or office be 
comes the micro-balance room. 

Current through the coil will apply a torque to the 
beam. Coil current is adjusted by means of R1 to make 

MAGNETIC FIELD 


H 


Who likes to keep a customer waiting? Not the men of Plummer & 
Kershaw at any rate. Unfortunately scheduling is easy but producing 
to the high quality standards that have made P & K respected, Is 
another thing. Work done with skill and care is not work that can be 
produced quickly. As inevitable then as night follows day it is necessary 
to specify longer delivery dates—we feel sure you wouldn't want it 
otherwise 





TURN TO PLUMMER AND KERSHAW FOR— 


* Complete Optical instruments made to Specifications. 


* Design and Manufacture of Optical Systems using Glass, Crystal or 


other Transmission Media. Range of 


Sample Weight itivit A 
* Lenses and Prisms of Many Types < pi — y : — 
- microgram 5 micrograms 


. | 

Vest Glasses. 0-10 mg 2 micrograms 5.0 micrograms 

0-20 mg 5 micrograms 12.0 micrograms 
8 


PLUMMER and KERSHAW 0-50 mg micrograms 30.0 micrograms 


PRECISION OPTICS the torque equal and opposite to that of the sample, as 


indicated by alinement o » bez ‘ a fiduciary mark 
en Philadelphia 34, Pa. — A by 4 lent of the beam and a fiduciary mark. 
hen coil voltage is measured accurately with precision 


potentiometer R2 and galvanometer M. Auxiliary circuits, 
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TIME YOUR TESTS Standardize on Easy-to-Read 
IN SPLIT-SECONDS! YEL © BAK 


Reg. U. S. Pat. Office 


Gf 1 MIDGET INDUSTRIAL THERMOMETERS 

ieee x ACCURATE—to within 
ALL PURPOSE og asy vo amo 
LABORATORY | 4 Sg broad — flat stripe 


— mercury column in a 


TIMERS 3 iy yellow stem 


*% ECONOMICAL —re- 








: 8 placement can be _ in- 

MODELS AT eee serted on-the-job with- 

$23.95 TO $29.95 ee out difficulty 

\ % ARMOUR PROTECTED 
—to resist corrosion and 
dirt 


You can set the large 8" dial for any desired time period within be , es 
an unusually wide range of 3600 possible settings, (ie., | sec. \ = %& TWO TYPES—angle and 
to 60 min., | min. to 60 hrs., etc.). At end of preset interval, 


alarm sounds and external load is automatically switched on or 
off. ASICO White for 


straight stem 


Gra-Lab Micro Timers, Electric Stop Clocks, are 
available in 1/10 sec. or 1/1000 min. graduations Reg. U. S. Pat. Off. CATALOG 25 


ity pec penn w 8750 |X’ | ACCURACY SCIENTIFIC INSTRUMENT (0. 
: pe 2903 N. 12th STREET 
DIMCO-GRAY COMPANY onion 2 Bais asain 
For more informat @ BFP on inquiry card. oe arora agentes clecte aaa eee 
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not shown, compensate for variations in pan weight, bat- 
tery voltage, etc., calibrate multiturn dial on R2 to read 
directly in micrograms, and permit selection of various 
ranges. 

Because the beam is always returned to the same posi- 
tion, torque is exactly proportional to current, in accord- 
ance with Ampere’s Law. And, since the balance is cali- 
brated with a known mass, measurements are in true mass 
units independent of the local force of gravity ... (From 
new 4-page bulletin, Cahn Instrument Co., 7712 Danvers 
St., Downey, Calif.) 

For this literature circle 608 


Reactance-F requency Chart 


INOUC TANCE 


REAC TANCE 


CAPACITANCE 


REACTANCE—FREQUENCY CHART 


FREQUENCY 
(From new 36-page 1957-Catalog, United Transformer 
Co., which includes complete line of reactors, filters, mag- 
netic amplifiers, etc., 150 Varick St., New York 18, N. Y.) 
For tt terature 609 on inquiry card. 


THE MARK OF QUALITY 


BARBER | am 
COLMAN 


CGmall Motore 


“Needed a dependable motor for 
accurate chart drive on Monitorecord.’’ 
Sheffield Corporation, Dayton, Ohio 


The new ‘“Monitorecord” by Sheffield Corporation, Dayton, 
Ohio, times and records simultaneous and sequential opera- 
tional events of automatic machines and devices. Capable 
of monitoring up to 14 operations simultaneously, this in- 
strument provides split-second recording with scribed lines 
on a strip chart. To accurately drive this chart, Sheffield 
Corporation selected the Barber-Colman DY AZ geared syn- 
chronous motor. For accurate actuation of your instruments, 
too, there is a wide selection of Barber-Colman motors up to 
1/20 hp. Unidirectional, synchronous, and reversible . . . 
with or without gearing . . . open or enclosed. Write for 
Catalog F-4271. 
’ 


BARBER-COLMAN COMPANY 
Dept. T, 1215 Rock Street, Rockford, Illinois 
For more informa e 181 ard 


- When if’s BJM 
"Matched 
Metering” 


—you know 
it’s accurate! 


The high fidelity of Burgess-Man- 
ning Electric and Electronic Meters 
is made possible only by the Bur- 
gess-Manning null-balance induct- 
ance bridge, servo-powered meter 
principle employed. To this has 
been added the refinement of a 
calibrated cam, which matches the 
calibration of the recorder-totalizer 
and the differential producer for 
perfection thru ‘Matched Meter- 
ing.’ Burgess - Manning electric 
transmission is suitable for distances 
up to 5000 feet. You'll never regret 
having specified Burgess-Manning 
“Matched Metering” for greatest 
overall accuracy. 


Burgess-Manning 
Meters . 

are also available 

in +H 

mechanical types. 


Request Catalog 
800 


BURGESS-MANNING COMPANY 


PENN INSTRUMENTS DIVISION 
Pennsylvania 


i eA oe oe od OO 
” 


INSTRUMENTS 
INSTRUMENT 


IN PRECISION 


Consult Ney’s Engineering 
Dept. on any problem 
involving precious metals to 


PARTS PLAY A BIG PART IN PRECISION 


improve your products. 


~ ~ MAL 


THE J. M. NEY COMPANY 
P.O. BOX 990 DEPT. F HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


NEY’'S SMALL PARTS PLAY A BIG PART 


NE 
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Velmrcl(eallrelic 
measuring ¢ O 


SIMPLE 
AUTOMATIC 
OPERATION 


RUGGED 4S 
RELIABLE 


MEAN FLOW OF 
GASES & LIQUIDS 


TURBULENCE 
INTENSITY 


ROTATING STALL 
VORTEX 
SHEDDING 
COMPRESSOR 
SURGE 
CAVITATION 
IN LIQUIDS 


NOISE LEVEL 
& dol ate Ty 





‘weSBTRUMENT COMPANY, tmC. 
31S NO. ABERDEEN STREET, CHICAGO 7, ILLINOIS 
SALES REPRESENTATIVES THROUGHOUT THE UNITED STATES ANDO CANADA 
ISA SHOW—BOOTH 203 

nfor n circle 184 on inquiry card. 





The gauge 
that has : 
everything | 


@ LEAK-PROOF ONE-PIECE CONSTRUCTION . . bourdon tube 
fused to socket and tip by exclusive ‘ ‘Conoweld” process. 

@ STURDY “MARSHALLOY” CASE... formed of boiler-plate- 
thickness steel, copper clad inside ‘and outside to give it the 
corrosion resistance of solid copper. It’s one third lighter, 
but four times stronger than cast iron. 

@ PRECISION “MASTERGAUGE” MOVEMENT... 
clusive features as the coined sector gear. 

@ AVAILABLE WITH STAINLESS TUBE AND SOCKET .. . choice 

of stainless steels and alloys for all corrosive conditions. 

@ WITH “RECALIBRATOR" ... quickest and best way to keepa 
gauge accurate. 


with such ex- 


These features are combined only in ‘‘Mastergauge”’, 
stondard bearer for the broad line of Marsh Gauges... 
eoch the best of its kind. Ask for data. 


MARSH “5 


MARSH INSTRUMENT CO., Soles Affiliate of Jos. P. Morsh Corp., Dept. 42, Skokie, Hl. 


Marsh Instrument ond Valve Co. (Conodo) Ltd. 8407 103rd St., Edmonton, Alberta. 
Houston Bronch Plont: 1121 Rothwell St., Sect. 15, Houston, Texos 
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Briefs_comtinueo 





Miniature Bearings 


The load capacity for RMB miniature ball and roller 
bearings is obtained from the following formula: 
yk 
ee 
xs ; 
P—load in pounds, C—load factor for a given bearing, f 
speed factor, and s—life factor. 


speed factor f 


100 {200 {500 1¢00 |2000 {3000 [5000 
19 123 b2 |4 |s2 |s8 [69 
15000] 20000 ““ _ 500001 75000|100000 
io fu fi2s jise fis fiz hee 


life factor s 


life in 

hours ie oe 3000; soo soo eal eda 

s 13 [1.4 |16 1.8 |2 \2.2 7 134 

When calculating the load capacity of a ball bearing, 

the static and dynamic stresses must be taken into con- 
sideration. When a ball bearing is subjected to both radial 
and axial stresses, these must be added to obtain the true 
value of P. The values shown for f, s and C are valid in 
all cases where the outer ball races are fixed and the 
shafts or inner races revolve. If the outer races are revolv- 
ing, the value C must be reduced by 25%. .. (From 
new 16-page bulletin, Landis & Gyr, Inc., 45 W. 45th St 
New York 36, N. Y.) 





for AIRCRAFT * ELECTRICAL 
MECHANICAL and 
MARINE 
INSTRUMENTS 


Sapphires set in brass, or 
other metal assemblies made 
in any quantity to close 
tolerance specifications are 
produced by Moser Jewel 
Company—manufacturers of 
industrial jewels for over 

50 years. 


Moser also provides 
highly polished pivots, staffs 
—silicon and spring loaded 
assemblies for high shock 
resistance. 


SEND SPECIFICATIONS — DETAILED 





INFORMATION READILY GIVEN. 


MOSER JEWEL COMPANY 
P.O. Box 150 © Perth Amboy, N. J. 


"Manufacturers of all types of Industrial Jewels” 











Hydraulic-pneumatic Portable OUTSTANDING VALUE 


Test Stand 


The new Farris Utility Porta-Tester ... a completely 
portable unit weighs only 55 pounds and can be carried 
about like an overnight case. (Over-all dimensions: 18” 





FEATURES 

@ Comes with round turret or octagonal tool plate that can 
be removed and saves retooling @ Spindle and collet capacity 
of 1-9/16" and 3” @ Thread chaser accommodates two 
threads of different pitches @ 51'/,” H.P. motor @ Auto- 
matic indexing of turret @ Power feed to turret @ Preloaded 
precision roller bearings @ Guaranteed accuracy .0005”, 
actually holds closer tolerances @ Prominent users @ Attrac- 





x 14” x 8”). Hydrostatic testing is the answer to in- 
accurate gauges and improvised test set-ups... Use it for 


testing valves, pressure vessels, piping, steam generators, 
etc., at the job site to 3000 psi... You stock a small sup- 
ply of springs to make your spring setting changes up to 
3000 psi... Suitable for use with water or hydraulic fluid. 
(From catalog FE 147, Farris Engineering Corp., 400 
Commercial Ave., Palisades Park, N. J.) 

‘ er 


HEATING PROCESS? 
PROTECT 


MATERIAL and EQUIPMENT 


Automatically 


with Cbnor PYROTAC 


Not expensive... but a simple, automatic way to safeguard 
your investment in heating equipment and materials in 
process. 

The precision-built Pyrotac constantly indicates tempera- 
ture of the heated equipment and sounds an alarm and/or 
shuts down the equipment at a safe, preset temperature. May 
also be used as a controller on processes where shutdown is 
required upon reaching final process temperature—such as 
ceramic kilns, molds, etc. Automatic thermocouple break 
protection assures complete safety if couple or lead wire 
should break. 

Write for Pyrotac bulletin. Attach this ad to your letter- 
head, send to: Alnor, Room 518, 420 No. LaSalle St, 
Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 





rcle 187 on inquiry card. 


tively priced, quick deliveries. Write for catalog and prices. 


10-35 44th DRIVE LONG ISLAND CITY 


For more information circle 188 on inquiry card. 











LOW COST 


MERCURY SWITCH 


MINIATURE TYPE 
ae 
ACTUAL SIZE 


HERMETICALLY SEALED 


Introducing a new Mercoid hermetically sealed mercury 
switch—a tilting type switch designed to be installed 
in the same manner as a cartridge fuse (spring clips or 
holders can also be used for mounting purposes). 

Operation is noiseless and contact position is readily 
visible. 

Its small size and light weight make it particularly 
adaptable for such applications as business machines, 
coin operated machines, signals, sign flashers or 
refrigerator doors. 

Electrical rating: SP-ST: 1.75 amp. 115 volts; 0.6 amp. 
230 volts. 

WRITE FOR BULLETIN 665 


THE MERCOID CORPORATION 
4209 Belmont Ave., Chicago 41, III. 
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INSTRUMENTS 
AUTOMATION 


New 
Literature 





AUTOMATION 


PNEUMATIC CONTROLLERS and their 
theory are ~y ascribed in new 44-page 
Bulletin A13 The Bristol Company, 
Waterbury 20, Conn. 

e 612 


CONTROL AND INSTRUMENTATION 
at the Albany Steam Station is de- 
scribed in new 12-page Bulletin MSL- 
3.—Hagan Chemicals & Controls, 
Inc., Pittsburgh 30, Pa. 

e 613 


CONTROL SYSTEM for grinding mill, 
controlling mill load at optimum op- 
erating point, is described in 2-page 
Folder ND-600(1).—Leeds & North- 
rup Co., 4934 Stenton Ave., Phila. 44 
Pa. 

614 


SYSTEMS manufacture and applica- 
tions are the subject of new 8-page 
brochure.Thomas A. Edison Instru- 
ment Div., West Orange, N. J. 

Circle 615 iry card 


STATIC SWITCHING SYSTEMS for de- 

pendable control on normal contact 

making devices are described in new 

8-page Bulletin GEA-6364A.— General 

Electric Co., Schenectady 5, N. Y. 
Circle 616 ry card 


PNEUMATIC DRIVE UNITS for remote 
operation and positioning of valves, 
dampers, louvers, rheostats, vanes 
and variable-speed drives are de- 
scribed in new 4-page Bulletin 1033. 
Copes-Vulcan Div., Blaw-Knox Co., 
Erie 4, Pa. 
¢ 617 


VALVES 


AUTOMATIC VALVES for plumbing 
and heating are described in new 12- 


NEW mutti-purpose DIGITIZER 
for precision voltage measurement 


“ 


Franklin 
Model 310A 
Digitizer 


provides fast 


~4 COSTS 


| only 
) $1975 


gecurate readings 


In the laboratory or on the production line, this all electronic, multipurpose 
digitizer is ideal for use as an analog to digital converter, voltmeter or data 
reduction element. Measuring voltages from 000.0-120.0 volts DC, it pro- 
vides accuracy of 0.1% of full scale and speed of 60 readings per second, 


automatically or on command... 


heretofore unobtainable at this low cost. 


Coded outputs of each significant figure in the visual readout provide a signal 

source to operate matrices, printers, punches, or categorizing equipment. 
Also available—special DC amplifiers which convert very low voltages 

(microvolt ranges) to levels useable by the Model 310A Digitizer . 


Franklin Electronics, Ine. 


page Catalog P&H-57.—A. W. Cash 
Valve Mfg. Corp., 666 E. Wabash 
Ave., Decatur, III. 

Circle 618 


AUTOMATIC ENGINE STOP VALVE 
which automatically shuts down tur- 
bine, compressor, or engine in event 
of over-speed or runaway is described 
in a new 8-page Bulletin S-3A.— 
Golden Anderson Valve Specialty Co., 
1232 ae Ave., —_ a3, Fa. 
Circle 619 « juiry card 


PRESSURE REGULATORS with inter- 
changeable pilot and valve body types 
are featured in new 4-page Brochure 
No. 1011—Spence Engrg. Co., Ine., 
Walden, N. Y. 

e 620 on inauiry 


VALVES, driers, strainers and ac- 

cessories for refrigeration, air con- 

ditioning and industrial applications 

are described and illustrated in new 

16-page Catalog 102.—Henry Valve 

Co., 3215 N. Ave., Melrose Park, III. 
© 621 ry card 


RELIEF AND BACK PRESSURE VALVE 
designed to function on both con- 
densing and non- condensing systems 
is described in 2-page catalog sheet 
Section III. — Valve Co., 280 S. 
St., Newark 5 a. 

é ott 


CONTROL VALVES, direct acting, re- 
verse acting, threeway, are illustrated 
in new 4-page Bulletin V-8.—Seeley 
Instrument Co., Inc., Niagara Falls, 
No. 


623 


CHECK VALVES, relief valves, and 
shut-off valves of small size are illus- 
trated in new 4-page_ brochure. 
James, Pond & Clark, Inc., 2181 E. 
Foothill Blvd., P. asadent a 8, Calif. 

624 oF siry card 


[ps TEMPERATURE 
HOT BOX DETECTOR “Servosafe,” 


highly sensitive to abnormal heat 
from freight car journal boxes, is de- 
scribed in new 4-page_ brochure.— 
Servo Corp. of America, 2020 Jericho 
Tpke., New Hyde Park, N. Y. 

Circle 625 on inquiry card. 


THERMOMETERS, THERMOSTATS, 

HYDROMETERS, ETC. are described 

in new 22-page Catalog 57.—Nurn- 

berg Thermometer Co., Inc., 124-126 

Livingston St., Brooklyn 1, N. Y. 
rcle 626 on inquiry card. 


BI-METAL THERMOMETERS in 3” 
and 4%” sizes, dust, moisture, and 
fume-proof, are illustrated and speci- 
fied in new 12-page Catalog 225 C.— 
Moeller Instrument Co., Richmond 
Hill 18, N. Y. 

Circle 627 on inquiry 


THERMOCOUPLES, magnesium oxide 
insulated, are described in new 2-page 
3ulletin 35-700.—Clarke H. Joy Co., 


tlecluontt EH: clown Ue d 12 D4. hte sulle i 
&é Mlauufactiung 27005 | Knic kerbocker Rd., Bay Vil- 


ation circle 190 on inquiry c Circle 628 on inquir 


BRIDGEPORT, PA. 
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TEMPERATURE CONTROL EQUIP- 
MENT. New 4-page Process Data 
Sheet 660(1) describes temperature 
control equipment for growing ger- 
manium and silicon crystals.—Leeds 
and Northrup Co., 4934 Stenton Ave., 
Phila. 44, Pa. 
Circle 629 on inquiry card. 


THERMOCOUPLES. Complete line of 
elements, assemblies, components, ac- 
cessories and instruments are de- 
scribed in new 24-page catalog.—In- 
strument Service Engineering Labs., 
1205 Lamar St., Dayton 4, Ohio. 

Circle 630 on inquiry card 


GAS THERMOSTAT Model DG in tem- 
perature ranges up to 700°F is de- 
scribed in new 4-page Bulletin RT- 
813.—Robertshaw-Fulton Controls 
Co., 110 E. Otterman St., Greensburg, 
Pa. 

Circle 631 on inquiry card. 


THERMOSTATS for precise tempera- 
ture control are described in new 4- 
page Bulletin 8400. Includes tempera- 
ture conversion charts.—Stevens Mfg. 
Co., Inc., 45 N. Plymouth St., Lexing- 
ton, Ohio. 

Circle 632 or 


THERMOSTATIC STEAM TRAPS for 
outdoor and non-freeze service are 
described in new 4-page Bulletin 257. 
—The V. D. Anderson Co., 1935 W. 
96th St., Cleveland 2, Ohio. 

Circle 633 on inquiry card 


DIAL THERMOMETER “Adjust-Angle” 

is described in Bulletin No. AAD-57. 

—Weksler Thermometer Corp., 195 

East Merrick Road, Freeport, L. L., 
a oe 


N 
Circle 634 on inquir 


FLOW 


FLOW METERS, Ring balance record- 
ers, indicators and controllers are de- 
scribed and illustrated in new 6-page 
Bulletin MSP-141.—Hagan Chemicals 
& Controls, Inc., 323 Fourth Ave., 
Pittsburgh 30, Pa. 

Circle 635 on inquiry card 


FLOW MEASUREMENT for water 
works using Parshall flume, with ap- 
plication of d/p cell transmitter is 
described in new 2-page Application 
Data Sheet 831-35.—The Foxboro Co., 
Foxboro, Mass. 

Circle 636 on inquiry card. 


FABRICATED VENTURI TUBES. Avail- 
able with flanges, plain or beveled 
ends, are the subject of 2-page Bulle- 
tin 35.—Vector Manufacturing Co., 
Inc., Jenkintown, Pa. 

Circle 637 on inquiry card 


POSITIVE DISPLACEMENT PUMP. 
Maker’s “Sigmamotor,’ Type T-8, 
which forces liquids, gasses and slur- 
ries through tubing, is detailed in new 
2-page bulletin. —Sigmamotor, Inc., 3 
N. Main St., Middleport, N. Y 


Circle 638 on inquiry card. 








HIGH-POWER MAGNETIC 
SERVO AMPLIFIERS 

FOR AUTOMATION 
NOW...TUBELESS RELIABILITY 
WITH 30O-MILLISECOND 
RESPONSE! 


MB.-200-60 
(200-watt) 
7° H, 10° D, 19° W 


MB-1000-60 , 
(1000-watt) 


20° H, 16.5” D, 17” W jt 
% 3 


Here is extremely reliable and accurate 
control for 60-cycle machine tools and 
processes. With response speed of less 
than 30 ms, these compact, all-magnetic 
units react instantly to paper-tape 
programmed input, and deliver high-gain, 
highly linear output over a wide temperature 
range. They eliminate need for bulky, slow- 
acting rotating-type or hydraulic devices. 
The MB-1000-60 furnishes both reference 
and control phase power for a 3/4 h.p., 
two-phase, 60-cycle AC servo motor. The 
MB-200-60, generally similar to the 
MB-1000-60, controls a 1/6 or 1/8 h.p. motor. 
Amplifiers are short circuit-proof. Completely 
Static circuitry in both units insures trouble- 
free unattended operation...for control 
that’s properly termed automatic. 

Amplifiers also supplied with polarity- 
reversing DC output for DC servo motors. 


Write for technical information on these 
units, as well as MRC services 
in complete magnetic servo systems. 


MAGNETIC RESEARCH CORP. 
3160 West El Segundo Boulevard 
Hawthorne, California 


iry card. 
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FOR FAST, ACCURATE MATCHING OF 


RESISTORS | ohm to 5 megohms 
CAPACITORS 500 mmfd to 2000 mfd 
INDUCTORS 3 millihenrys to 10,000 henrys 


@ Five Meter Ranges: 1%, 2.5%, 5%, 10% and 
25% difference readings at full scale 


® Accurate within 0.1% on 1% scale 


* Component differences of 1 part in 
10,000 can be detected 


® Foot operated switch available 


5185. 


» SOUTHWESTERN INDUSTRIAL 
’ ELECTRONICS COMPANY 


P. 0. BOX 13058 2831 POST OAK ROAD 
HOUSTON 19, TEXAS 


For more information circle 192 on inquiry card 
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NEW LITERATURE 


POSITIVE DISPLACEMENT METER to 

measure acids, alkalis, and other liq- 

uids is described in new 4-page Bulle- 

tin No. 94/10.—Neptune Meter Co., 

19 W. 50th St., New York 20, N. Y. 
Circle 639 on inquiry card. 





CONTROLLED VOLUME PUMPS in 
petroleum refining are described in 
new 16-page Bulletin 457—Simplex 
and duplex models are subject of new 
4-page Bulletin 557.—The complete 
line of motor driven pumps is con- 
tained in new 32-page Bulletin 553-1. 
—Milton Roy Co., 1300 E. Mermaid 
Lane, Phila. 18, Pa. 
Circle 640 on inquiry card. 


PRESSURE 
ELECTROMANOMETER for precision 


pressure-measuring for laboratory, 
field or automatic process control is 
described in new Bulletin 1547 A.— 
Consolidated Electrodynamics Corp., 
300 N. Sierra Madre Villa, Pasadena, 
Calif. 

Circle 641 on inquiry card. 


PRESSURE INDICATORS. New “small- 
case,” Series 1450 instrument line for 
indicating, transmitting and control- 
ling pressure and temperature is de- 
scribed and illustrated in new Cata- 
log 51-1450.—Fischer & Porter Co., 
212 Jacksonville Rd., Hatboro, Pa. 
Circle 642 on inquiry card. 


SPECIAL TUBING for Bourdon pres- 
sure gages is described in 4-page 
article reprint.—Superior Tube Co., 
a Germantown Ave., Norristown, 
a. 


Circle 643 on inquiry card. 


PRESSURE TESTING. New technical 
file on pressure testing air-, gas-, and 
liquid-tight vessels or assemblies, 
containing 16 data sheets and 2 cata- 
logs, is now available-——Mechanical 
Products Corp., 168 N. Ogden Ave., 
Chicago 7, IIl. 
Circle 644 on inquiry card. 


FORCE, WEIGHT 
CONVEYOFLO METER continuously 


weighs and controls belt-conveyed ma- 
terials described in new 4-page Bul- 
letin 550-P5.—Builders-Providence, 
Inc., 345 Harris Ave., Providence 1, 
a: -i. 


Circle 645 on inquiry card. 


SCALES with “Shadograph” indica- 
tion that eliminates parallax error 
are offered in new 8-page Brochure 
3333.—The Exact Weight Scale Co., 
944 W. Fifth Ave., Columbus, Ohio. 


Circle 646 on inquiry card. 


AUTOMATIC BAGGING SCALES are 
described in maker’s new 6-page Bul- 
letin 0357.—Richardson Scale Co., Van 
Houten Ave., Clifton, N. J. 

Circle 647 on inquiry card. 





WEIGHING, “The A-B-C’s of Accu- 
racy in Weighing and Force Measure- 
ment Systems,” a 12-page brochure, 
explains proving rings and their use. 
—Morehouse Machine Co., 233 W. 
Market St., York, Pa. 

Circle 648 on inquiry card. 


BASIS WEIGHT and moisture control 
systems for the paper industry are 
described in new Bulletin 19.—Isotope 
Products, 1711 Elmwood Ave., Buffalo 


TN. ¥. 
Circle 649 on inquiry card 


ACCELERATION, 
SPEED, TIME 
LINEAR ACCELEROMETER are illus- 


trated and described in new 2-page 
Bulletin LF-MF-6-57.—B & F Instru- 
ments, Inc., 4732 N. Broad St., Phila. 
4), FS. 

Circle 650 on inquir 


TACHOSCOPES, instruments for pre- 
cise speed and linear measurements, 
are the subject of two new releases. 
Bulletin 35-40 describes “Jagabi” hand 
tachoscope; Bulletin 35-40a covers 
tachoscope with 1:10 ratio gear box. 

-James G. Biddle Co., 13816 Arch St., 
Phila, 7, Pa. 

Circle 651 on inquiry cara. 


ELECTRIC TIME CONTROLS, from 
general purpose manual-set interval 
timers to instruments designed for 
use in specific applications, are sub- 
ject of new 4-page “Condensed Time 
Control Catalog”.—Miller-Harris In- 
strument Co., 601 E. Ogden Ave., Mil- 
waukee 2, Wis. 
Circle 652 on inquiry card 


VELOMETERS providing instant, di- 
rect reading of suction and supply air 
velocities are described in new 8-page 
Bulletin 2448.—Illinois Testing Labs., 
— 420 N. LaSalle St., Chicago 10, 
Ill 


Circle 653 on inquiry card 


INDUSTRIAL TACHOMETERS, gener- 
ators, indicators, and recorders are 
described in new 12-page Catalog 
GEC-1258A.—General Electric Co., 
Schenectady 5, N. Y. 

Circle 654 on inquiry card 


SPEED REDUCER. New pocket size, 
8-page folder describes Bantam Speed 
reducers as applied in apparatus used 
for “growing” single germanium 
crystals.—Metron Instrument Co., 432 
Lincoln St., Denver 3, Colo. 

Circle 655 on inquiry card 


SPEED REDUCERS, Available in 8 
and 10 speed models, are subject of 
new 2-page Bulletin 262.—Insco Co., 
Hollis St., Groton, Mass. 


Circle 656 on inquiry card. 


STROBOSCOPE with high intensity 
daylight lamp for speed measure- 
ments and motion studies is covered 
in new 4-page Bulletin 162.—Slaugh- 
ter Co., Piqua, Ohio. 

Circle 657 on inquiry card. 


ELECTRIC TIMING MOTORS, Timing 
devices and clock movements are con- 
tained in new 380-page Catalog 571.— 
Haydon Mfg. Co., Inc., Torrington, 


Conn. 
Circle 658 on inquiry card. 


NEW TYPE FLOW METER CUTS 


PRESSURE LOSS BY 93.5% 





aaeepell 


*K 
Here’s How! 


Builders Dall 
Tube #12D in 
12” pipeline — 
max. differential 





Pressure loss 
at max. flow— 





Get low cost flow metering with Builders 
Dall Flow Tubes — the primary element 
with the lowest pressure loss of any veloc- 
ity-increasing differential producer! 


@ Greater instrument accuracy through higher differ- 


entials at the lowest total head loss. 


@ Fabricated design allows wide construction material 
choice to meet exact process specifications. 


@ All critical surfaces precisely machined to Dall for- 


mulae. 


ae, @ Enduring accuracy through 
self-scouring, durable con- 


struction. 


80’ — mox. ” of water 


flow 3900 GPM. 


pyar _ Pressure loss 
pipeline 

t max. flow— 
for same max. 31” euciad 
differential 
and flow Pressure loss 
saving with 
Dall Flow 
Tube — 93.5% 
(On one installation, this saving 


produced pumping power cost 
reduction of $560.00 each year.) 











Request Bulletin 115-DM1, 
from Builders-Providence, 
Inc., 422 Harris Avenue, 
Providence 1, R. I. 





CAST DALL FLOW TUBE REC- 
OMMENDED FOR WATER WORKS 





@BUILDERS-PROVIDENCE 
B--F INDUSTRIES Qi 








AND SEWAGE INSTALLATIONS 
For + 











HARDNESS TESTING 


SCLEROSCOPE 
FOR TESTING 
THE HARDNESS 
OF METALS. 
PIONEER AMER- 
ICAN HARDNESS 
STANDARD. 
OVER 40,000 

IN USE. 


DUROMETER 


FOR TESTING 
THE HARDNESS 
OF RUBBER & 
RUBBER-LIKE 
MATERIALS 
(ASTM D676) 


SHORE INSTRUMENT 
& MFG. CO., INC. 
90-35 VAN WYCK EXP. 

JAMAICA 35, N. Y. 








e 194 on inquiry card. 
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the leading 
contender 

in the sensitive 
relay class! 


[KURMAN’S 


MIGHTY SERIES ‘‘T”’ 


Compare it and you'll know why 


w% .975" x 975" x 134" high 

* Up to DPDT—2 amp. 28V. DC, 115V AC 
* Sensitivity down to 6 milliwatts 

* Coil Resist. up to 20,000 ohms 

* Will meet MIL-R-5757C 


= | 


The latest addition to a line of miniature 
hermetically sealed sensitive relays, the new 
Kurman Series “T’, weighing only 3% oz., 
is now available—the mighty midget of the 
sensitive class. Radically different in design, 
you will find the Series ‘’T’’ to be superior 
in performance — economically priced with 
excellent delivery service. 





























Why not specify the Series “T’ for your next 
sensitive relay application and check its 
performance for yourself? Write to Dept. 1A 
for detailed specification sheet. 


KURMAN ELECTRIC CO., INC. 


Quality Relays Since 1928 
191 Newell Street, Brooklyn 22, New York 
le 195 on inquiry card. 
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Specialists in the Unusual 


To fill a need for high temperature 
insulation in a high conductivity wire. 
Precision drawn to close resistance 


control in the smaller sizes. 


Write for List of Products 


Booth 3305 
WESCON 
SHOW ooo}: am KOM OKI) 


Ad . 


“vy VERNO™® 


uy 


SIGMUND COHN CORP. 


121 SOUTH COLUMBUS AVE., MOUNT VERNON, N. Y. 


rcle 196 on in quiry card. 





MACHINE-DIVIDED SCALES 


Made with latest 
SIP Swiss Automatic Dividing Machines 


| 
| Myttay,, 
240 ['11, 

lt, 


230 
o ’ 


reloselecotonelocstes 
LINEAR 


Accuracy to +5 microns(0.0002” ) 


Any scale pattern—Any line width— 
Any material 


CIRCULAR 


Accuracy to +5 seconds 


FINE MACHINE ENGRAVING 
Scales, Dials, Drums, Rods, Panels 
ACCURATELY ETCHED RETICLES 


Made to any specified pattern 
and dimensions 





PROMPT DELIVERY 


on large or small quantities. 





L. C. RENICK CO. 


30B So. Salsipuedes St., Santa Barbara, Calif. 


formerly Cicero, Illinois 











AMTHOR 
Tensile Strength Testers 


Amthor Tensile Strength Testers 
are designed and constructed in 
strict conformity with the latest 
specifications as approved by recog- 
nized Testing Committees. New and 


| Serre" 


improved features are included, 
which simplify operation and insure 
an extremely high degree of accura- 
cy. Suitable for materials such as 
papers, twine, wire, plastics, alu- 
minum foil, tapes, etc. Many models 
in capacities from 25 lbs. to 1500 
lbs. available. 
Write for literature to: 


Amthor Testing Instrument Co., Inc. 


45 Van Sinderen Avenue 
Brooklyn, N. Y. 








NEW LITERATURE 





TIMING DEVICES, Interval timers, 
timing motors, repeat cycle timers, 
custom designed timers, elapsed time 
indicators, time delay relays, inter- 
valometers, and stop clocks, are cov- 
ered in new 50-page Catalog 3105710. 
—The A. W. Haydon Co., Waterbury, 
Conn. 
Circle 659 on inquiry card. 


TIME RECORDER, mode! SR plus to- 
talizer, is outlined in new 4-page Cat- 
alog RT191-600.—Standard Instru- 
ment Corp., 657 Broadway, N. Y. 12 
Nit. 


Circle 660 on inquiry card. 


NOISE, VIBRATION 
VIBRATION METER, for determining 


velocity, displacement and frequency, 
is described in new 4-page Bulletin 
1538C. Also price list of vibration me- 
ters and associated equipment.—Con- 
solidated Electrodynamics Corp., 300 
N. Sierra Madre Villa, Pasadena, 
Calif. 
Circle 661 on inquiry card, 


NOISE MEASUREMENT. Theoretical 


as well as practical evaluation of 
residual noise in chopper circuitry is 
discussed in new 4-page_ technical 
paper “Measurement of Residual 
Noise in Chopper Circuitry”.—James 
Vibrapowr Co., 4050 N. Rockwell St., 
Chicago 18, Ill. 
Circle 662 on inquiry card. 


INDUSTRIAL NOISE, its effect and 
recommended cures are evaluated in 
illustrated book “Why Must This 
Be?”.—Sigma Engrg. Co., 1491 N. 
Vine St., Hollywood 28, Calif. 

Circle 663 on inquiry card. 


FILTERS 
AUTOMATIC FILTERS, Maker’s Figs. 


822 and 823, automatic self-cleaning 
filters, are described in new 4-page 
bulletin. —Bowser Inc., Fort Wayne, 
Ind. 

Circle 664 on inquiry card. 


IMPERVIOUS GRAPHITE ENTRAIN- 
MENT SEPARATOR is described in 
new 4- , é 

Carbon Co., 30 E. 42nd St., New York 


ih oe. ie 
Circle 665 on inquiry card. 


ANALYTICAL, 
LABORATORY 


INFRARED ANALYZER “Lira” Model 
200 is described in 2-page leaflet.— 
Mine Safety Appliances Co., 201 
North Braddock Ave., Pittsburgh 8, 
Pa. 

Circle 666 on inquiry card, 


cae mare inf stion circle 197 on inqui aad For more information circle 198 on inquiry card. 
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ADSORBENTS, Price list of maker’s 

complete line of partitioning agents 

and solid adsorbents for chromatog- 

raphic analysis is the subject of new 

4-page Bulletin 835.—Burrell Corp., 

2223 5th Ave., Pittsburgh 19, Pa. 
Circle 667 on inquiry card. 


STAINLESS STEEL VACUUM-DRUMS 
for preservation and decontamination 
are described in new Bulletin 2272.— 
American Instrument Co., Inc., Silver 
Speing, Md. 

Circle 668 on inquiry card 


LABORATORY BALANCE WEIGHTS. 
Weight classifications with tolerance 
for each and selection of balance 
weights by class are described in Lab- 
Guide No. 1.—Will Corp., Rochester 
3, . X. 

Circle 669 on inquiry card. 


LABORATORY OVENS, humidity cab- 
inets and water baths, particularly 
for materials testing laboratories, are 
presented in 4-page Bulletin 6-57.— 
Soiltest, Inc., 4711 W. North Ave., 
Chicago 39, II. 

Circle 670 on inquiry card. 


FLUID DISPENSER. New 2-page leaf- 
let describes the Corinth Finger-Tip 
Fluid Dispenser.—Palo Laboratory 
Supplies Inc., 81 Reade St., New York 
‘t,. Ee Ws 

Circle 671 on inquiry card. 


BALANCES. New 2-page leaflet de- 
seribes various models of makers line 
of triple beam balances.—Ohaus Scale 
Corp., 1050 Commerce Ave., Union, 
N. d. 

Circle 672 on inquiry card. 


LABORATORY EQUIPMENT, Every- 
thing from petri dishes to the Beck- 
man DK-2 spectrophotometer are con- 
tained in new 16-page Catalog 29.— 
Scientific Glass Apparatus Co., Inc., 
Bloomfield, N.J. 

Circle 673 on inquiry card. 


LABORATORY EQUIPMENT, Dial- 
speed stirrer, precision speed balance, 
demineralizers, ovens and_ portable 
refrigeration systems are among the 
items covered in new 16-page Bulletin 
571—A Daigger & Co., Kinzie at 
Wells, Chicago 10, Il. 
Circle 674 on inquiry card. 


LABORATORY EQUIPMENT. New ad- 
ditions to maker’s line of pH meters, 
chromatographic equipment, freeze- 
drying units, etce., are contained in 
new 16-page catalog.—Schaar and 
Co., 7300 W. Montrose Ave., Chicago 
34, Ill. 
Circle 675 on inquiry card. 


TV ULTRAVIOLET MICROSCOPE, 
electronic color translating instrument 
with automatic microspectrophotome- 
ter is described in new 5-page Bulle- 
tin 101.—Neutronics Research Co., 
165 Lake St., Waltham, Mass. 

Circle 676 on inquiry card. 


LABORATORY WARE made from poly- 
ethylene is described and priced in 
new 20-page catalog.—Harshaw Sci- 
entific, Cleveland 6, Ohio. 

Circle 677 on inquiry card. 








ay 
# 


Photographer Bernard Hoffman uses a tiny droplet of water, forming and 
falling, to illustrate time sequence. 


Controlling Time 
in Fluid Engineering 


Even in simple hydrodynamic situations like the one pic- 
tured above, time sequence is measured in micro-seconds. 
More often than not, other factors—such as pressure, vol- 
ume and flow —all tend to complicate fluid time control. 
That’s where the engineering leadership of S. Morgan 
Smith can help you most. 


SMS Rotovalves, for example, will give you the closest 
control of closing time ...as quick as one second or as 
slow as needed. Their fast initial shut-off limits reversal 
of flow, and closure is positive and drop-tight. Rotovalves 
are easier to operate, requiring less power for mechanical 
or electrical operation, and their full line opening means 
less head loss and lower pumping costs. 


SMS offers you a complete line of standard Rotovalves, 
Ball Valves and R-S Butterfly Valves, as well as special 
application engineering help. To obtain full information, 
call our nearest representative, or write S. Morgan Smith 
Company, York, Penna. 


HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovaives °« Ball Valves ¢ R-S Butterfly Valves ¢* Free-Discharge 
Valves * Liquid Heaters * Pumps « Hydraulic Turbines & Accessories 
For more information circle 199 on inquiry ard, 
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NEW LITERATURE 
ELECTRONIC FLUOROSCOPY in met- 


al examinations 7 with modern 
techniques is described in new 6-page 
folder.—Philips Electronics, Inc., In- 
struments Div., 750 S. Fulton Ave., 
Mt. Vernon, N. Y. 

Circle 678 on inquiry card. 





(Wes(Goq has the AC solenoids 


MELTING-POINT TESTER. German- 


d...1 
you need...in 
>, 2 
4 the quontit 
F | made, is subject of new 4-page bro- 
chure.—Epic, Inc. (distributors), 154 
Nassau St., New York 38, N. Y. 
B H Circle 679 on inquiry card 


VISCOSIMETER maker’s “Viscorator,” 
which continuously measures and re- 
cords temperature and temperature- 
compensated viscosity of liquids flow- 
ing in process piping, is described in 
4-page Catalog 15A100.—Fischer & 
Porter Co., 76 Jacksonville Rd., Hat- 
boro, Pa. 
Circle 680 on inquiry card. 


NUCLEONICS 
AIR PARTICLE MONITOR. Model 900- 


2 for continuously monitoring and re- 
cording beta and gamma levels is de- 
scribed in new 2-page Bulletin 3004-7. 
Logarithmic count rate meter Model 
727 for use with radiation detectors 
is subject of 2-page Bulletin 3002-7. 
—The Victoreen Instrument Co., 5806 
Hough Ave., Cleveland 3, Ohio. 
Circle 681 on inquiry card. 





WEsCo’s famous Series 100, 200 and 
400 AC solenoids—75 models in all — 
are immediately available in small 
or large quantities! One of these de- 
signs may fit your requirements. If 
not, WESCo engineers will design a 
special solenoid for your application. 
Inquire now. 


SERIES 400 ‘} 


SERIES 200 


WesCo designs and manufactures aircraft 
solenoids for military and commercial appli- 
The trademark cation. Write for complete catalog. 
on millions of 

solenoids since 1927 


age 
SERIES 100 b 


WEST COAST 
ELECTRICAL MFG. CORP. 


233 W. 116TH PLACE * DIVISION 123 * LOS ANGELES 61, CALIFORNIA * PLymouth 5-1138 


eater SEE ce ate etd NUCLEAR PURIFIER. Model XP 15, 


including specifications, is subject of 


INDUSTRIAL BUYERS! 
Designed For You 


BIG NEW 1958 
ELECTRONICS 


~\ jhe : 
CATALOG 
@ 360 pages of Electronics, Radio, TV, 


Amateur and High Fidelity Equipment 


e Quantity Prices equivalent to parts 
manufacturers 


EWARK 


ELECTRIC COMPANY 

FREE ...Write Dept. IN-8 
223 W. Madison St. * Chicago 6, Illinois 
4736 W. Century Blvd. * Inglewood, Calif. 





For more information circle 201 on inquiry card 


ae : | new 2-page Bulletin 4354-3-57.—The 


a Cceers 


PLASTIC 
LSS LES 


FOR AUTOMATION 


e ... because they’ 
«are UNBREAKABLE, “s 
® lightweight, VERSATILE, * 
e LOW COST and ° 
*. easily machinable e° 


s 
* see" 
SPHERICAL and PRISMATIC 
SHAPES + FRESNEL LENSES and 
LENTICULAR SCREENS + OPTICAL 
SPECIALITIES 
OPTICS lenses, precision-processed or 
molded, are ideal aids to instrumentation 
for purposes of magnification, reduction, im- 
age displacement, and a host of adaptations. 


For complete information, WRITE: 


OPTICS MANUFACTURING CORP. 


Amber & Willard Streets Phila. 34, Pa. 


For more information circle 202 on inquiry card. 
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Permutit Co., 330 W. 42nd St., New 
York,. N.Y. 
Circle 682 on inquiry card. 


COUNTING RATE METER, Model 511 

modified Oak Ridge Q1511, is com- 

pletely described and illustrated in 

new 2-page leaflet.—Radiation In- 

strument Development Lab., 5737 

South Halsted St., Chicago 21, III. 
Circle 683 on inquiry card. 


OPTICAL 
OPTICAL INSTRUMENTS, Telescopes, 


quality control tools, binoculars, mi- 
croscopes, photographic items, acces- 
sories, and army surplus instruments 
are covered in new 68-page Catalog 
575.—Edmund Scientific Co., Barring- 
ton, N. J. 

Circle 684 on inquiry card. 


y 


CAMERAS, lenses, viewfinders are 
described in new 36-page catalog 
titled “Exakta Unlimited.”—Exacta 
Camera Co., 705 Bronx River Rd., 
Bronxville 8, N. Y. 

Circle 685 on inquiry card 


DATA, HANDLING 
HIGH SPEED TYPER, an electronically 


operated printer is described in new 
4-page bulletin. Digital tape reader 
for handling metallic Univac tape or 
equivalent plastic tape is subject of 
2-page catalog—Shepard Labora- 
tories, Broad St. & Park Ave., Sum- 
mit, N. J. 
Circle 686 on inquiry card 





TAPE RECORDING SYSTEM. Specifi- 
cations and performance characteris- 
tics of Series 3000 “Recordata” multi- 
channel magnetic tape recorder ap- 
pear in new Bulletin 5041.1—Ameri- 
can Electronics Inc. Recordata Div., 
9 W. Jefferson Blvd., Culver City, 
Calif. 


Circle 687 on inquiry card. 


CONVERSION TABLES, Handy, pocket 
size 6-page folder of tables simplify- 
ing conversion from decimal to binary 
numbers, or vice versa.—Barnes 
Engrg. Co., 30 Commerce Road, Stam- 
ford, Conn. 

Circle 688 on inquiry card. 


COMPARATOR using precision lead 

screws and decimal digitizers is de- 

scribed in new Bulletin CR-190.— 

Coleman Engineering Co., Inc., 6040 

W. Jefferson Blvd., Los Angeles, Calif. 
Circle 689 on inquiry card. 


CALCULATING MACHINE, Imported 
“Produx- Multator” which features 
carrying back action, is described in 
new 2-page release. — Silver Bells Ltd. 
(distributor), 600 16th St., Oakland, 
Calif. 

Circle 690 on inquiry card 


RECORDERS 


OXYGEN RECORDERS, magnetic type, 
are described in new 4-page Process 
Data Sheet 705(1).Leeds & Northrup 
Co., Stenton Ave., Phila. 44, Pa. 


Circle 691 on inquiry card. 


RECORDERS, indicators and control- 
lers for pressure, flow, temperature, 
level and are described in new 12-page 
Catalog 57-687-297.—The Hays Corp., 
Michigan City, Ind. 

Circle 692 on inquiry card 


TESTING, INSPECTION 
HARDNESS TESTERS, portable, to 


test hardness of any size, shape, and 
type metal, ete. is described in new 
four page bulletin—Newage Indus- 
tries Inc., 222 York Road, Jenkin- 
town, Pa. 

Circle 693 on inquiry card. 


ADHESION TESTER, 2-page leaflet 
describes makers “Ply Adhesion Test- 
er,’ and “Impact Fatigue Tester” 
used to predict the performance of 
packaging materials.—Thwing-Albert 
Instrument Co., Penn St. at Pulaski 
Ave., Phila. 44, Pa. 
Circle 694 on inquiry card. 


LEAK DETECTOR. Operating princi- 
ples, methods of leak detection, speci- 
fications, maintenance, and optional 
equipment, are subject of new 12-page 
Brochure GEC-336B.—General Elec- 
tric Co., Schenectady 5, N. Y. 


Circle 695 on inquiry card. 











Y CO 


12 Channel Multi-Trace 
Large Screen Oscilloscope 


Engineering techniques heretofore 
used only in large expensive test 
equipment have been incorporated 
into this new Model 2400 large 
screen oscilloscope which displays 
12 complex wave-forms simultane- 
ously. This instrument is currently 
being used in the following appli- 
cations: Telemetering, Stress and 
Strain, Vibration, Analog Compu- 
tors, Medical Wave-forms and Pro- 
duction Testing of Multiple Circuits 
of Complex Studies. 


SENSITIVITY: 10 mv/inch deflection. 
INPUT: Push-Pull direct coupled 
circuits for each channel. 
FREQUENCY RESPONSE: dc to 

*2500 cps. 

*This is displayed as 10 dot resolu- 
tion, higher frequency is attained 
with less dot resolution, i.e. 10 ke 
is 2 dots, to form a sine wave. 
SWEEP: 3 millimeter/second to 30 
millimeters / millisecond. 


PARTIAL LIST OF USERS: General Motors Corp. 
¢ General Electric Co. « Glenn L. Martin Co. « 
Lockheed Aircraft * Weltronics Company « Baylor 
University * University of California * University 
of Washington. 


MODEL 2400 


MODEL 2400 RM 


(Basically same as Model 2400 
except with Modified Time Base) 


Rycom Model 2170 Selective Voltmeter 


FREQUENCY: 1 kc to 200 kc 
LEVEL: —70 dbm to +32 dbm (full scale) 


ACCURACY: +.5 db from —80 dbm to 
+32 dbm; 1 ke to 200 ke 
SELECTIVITY: 6 db down at 75 cps 
off; 60 db down at 
355 cps off 


SPURIOUS RESPONSES: below 60 db 


See us at the WESCON Show 


RYCOmM 


9351 E. 59TH ST., Dept. 1A, RAYTOWN, MO. 
PHONE KANSAS CITY, FLEMING 3-2100 


“A division of Railway Communications, Inc. 


X-RAY EQUIPMENT, portable, for ra- 

diographic inspection, is illustrated 

and described in new 4-page folder.— 

Mitchell Radiation Products Corp., 128 

Washington St., Norristown, Pa. 
Circle 696 on inquiry card. 





For complete details write 
or phone: 


For more information circle 203 on inquiry card. 
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D-79 GAUSSMETER 


Means More 


In MAGNETICS .. 


HERE’S WHY: 


Reads 10 to 30,000 Gauss Flux Fields 


Probe is only .025” thick 
Active area .01 square inches 
Net Weight 10-1/2 Ibs. 


Power Supply 105-125 Volts, 50-60 Cycle 
Overall size 13” high, 10-1/2” wide, 6-3/4” deep 


Precision built to give accurate flux density measurement and determine 


“flow” direction. 


The unit also locates and measures “stray fields, 


” plots 


variations in strength, and is ideal for checking production lots against 
a standard. Simple to operate, the D-79 gives no ballistic reading . . . 


doesn’t jerk or pull. 


Comes in protective carrying case. 


Write for literature—Dept, RSI-7-6 


DYNA- EMPIRE Inc 


e 204 on inquiry 


e e 
Precision drilling made easy! 


The Phillips & Miss 


6" Throat 
0 to V/s" Cupacity 


Sensitive "Feel" 


Sensitive Speed Control: Foot op- 
erated, leaves both hands free. 
High Precision: Spindle true within 
0002". Table square .000!1"" per 
inch. Accuracy permanent, cast- 

ngs annealed and ground. 


Phillips & Hiss Company Inc. 


1145 No. McCadden Place 
Hollywood 38, California 


a » 
For mor rcle 205 on inquiry card 


e information 


NZI 


AVE 
N Y 


1075 STEWART 
[ey-\ 40) 4) ma 
Phone 


Ploneer 1-2700 


how to get 
faithful 
3-dimensional 
reproduction 


in steel, other metals and plastics 


Use the LOW COST precision-built 
Preis Panto 3D-5 Engraving Machine. 
Does both 2 and 3 dimensional en- 
graving effortlessly. 
Reversible spindle for enlarging or 
reducing from a model, die or sample 
Precision ball bearings throughout 
Reduction ratio range—1.6:1 to 7:1 
Four spindle speeds—7,000 to 18,000 
RPM 


Micrometer adjustment collar 
Provided complete with floor stand 
and work tables 


Virite for complete details and = 
For immediate attention write directly 
to manufacturer below. Ask for nearest 
representative. 


a Pl 


H, P. PREIS ENGRAVING MACHINE CO. 
661 U. S. Highway 22, Hillside, N. J. 


For more information circle 206 on inquiry card. 
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NEW LITERATURE 


X-RAY UNIT, Industrial x-ray unit, 
3altospot 200, described in new 2- 
page leaflet, is designed for opera- 
tions with thin magnesium up to 
three inches of steel; features sim- 
plicity, versatility, and reliability.— 
Balteau Electric Corp., New and 
Meadow Streets, Stamford, Conn. 
Circle 697 on inquiry card. 





CONVERSION CHART. A new release 
is a desk-size chart containing con- 
version data for Rockwell tests and 
other hardness scales, as well as ta- 
bles for cylindrical corrections.—Tor- 
sion Balance Co., Ctitven, N.. J. 

Circle 698 on inquiry card. 


ENVIRONMENTAL CABINETS. featur- 
ing “Power-O-Matic” control system 
and constant-flow mechanical refrig- 
eration for accurate temperatures 
from 0°C to 180°C, are described in 
new 2-page Bulletin 5690.—Blue M 
Electric Co., Blue Island, III. 

Circle 699 on inquiry card. 


OPTICAL TEST BENCH Model L.W. 
described and illustrated in new 6. 
page brochure.—New interferometer 
is subject of new 8-page catalog.— 
Ball-point sperometers are specified 
in new 4-page folder—Penn Optical 
& an Co., 19642 Bristol St., 
P. O. Box 68, Costa Mesa, Calif. 
Circle 700 on inquiry card. 


TUBING, FITTINGS 
TUBE FITTINGS, Tube and hose fit- 


tings are illustrated, and tube fitting 

size table included, in new wall chart. 

Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 
701 on inquiry 


HYDRAULIC TUBING, Advantages of 
tubing for hydraulic lines, tubing ma- 
terials and manufacture, is the sub- 
ject of new 4-page reprint.—Superior 
Tube Co., 1564 Germantown Ave., 
Norristown, Pa. 

Circle 702 on 


FLARING TOOL of one piece construc- 

tion covering wide range of sizes is 

described in new 2-page Bulletin 3062- 

A.—The Imperial Brass Mfg. Co., 

1200 W. Harrison St., Chicago 7, IIl. 
2 e 703 on inquiry card 


METAL HOSE including recommended 
pressures, temperatures and specific 
uses is the subject of new 12-page 
Catalog ID-100A.—Universal Metal 
Hose Co., 2133 S. Kedzie Ave., Chi- 
cago 23, Ill. 

Circle 704 on inquiry card. 


INDUSTRIAL TEFLON HOSE 2802 is 
described in new 4-page Bulletin IEB- 
26A.—Aeroquip Corp., Jackson, Michi- 
gan. 

Circle 705 on inquiry card. 


THINWALL TEFLON TUBING is de- 
—— and illustrated in new 4-page 
Catalog T-2001.—Halogen Insulator 
and Seal Corp., 10121 Franklin Ave., 
Franklin Park, IIl. 
Circle 706 on inquiry card. 





EXTRUDED TEFLON TUBING for in- 
sulation in a continuous service at 
temperatures up to 250° C is tabulated 
on 2-page specification sheet 
Frank Markel & Sons, Morristown, 
a. 

e 707 


ITV 
CAMERA AND ATTACHMENTS, Mak- 


er’s remote lens iris-focus control as- 
sembly is subject of new 2-page Bul- 
letin 6-24.—Kin Tel, (Kay Lab.), Box 
623, San Diego 12, Calif. 

Cir 708 on ir y 


INDUSTRIAL TELEVISION equipment 
covering Cameras, monitors, acces- 
sories, etc., is summarized in new 7- 
page Quick Reference Catalog.—Allen 
B. Du Mont Laboratories, Inc., Bloom- 
field Ave., Clifton, N. J. 


ITV, “Intra-Tel” ITV equipment is de- 
scribed and illustrated in the new 12- 
page Brochure ECL-53.—General 
Electric Co., Electronics Park, Syra- 
cuse, N. Y 

( 710 


ITV SYSTEMS, New 4-page catalog 

describes ITV_ boosters, converters, 

amplifiers and accessories.— Blonder- 

Tongue Labs., Inc., New ork 3 2... Ne a 
e 711 on ing 


, ELECTRICAL, 
Mil ELECTRONIC 
ue“ INSTRUMENTS 


JONES BRIDGE for electrolytic con- 
ductivity measurements is described 
in new 2-page Data Sheet E-95(2). 
Leeds & erg + Co., 4934 Stenton 
Ave., Phila. Pa. 

€ y 


ELECTRONIC INSTRUMENTATION. 
Oscilloscopes, identical X- and Y-am- 
plifiers, pre-amplifiers and pulse gen- 
erators VTVM’s in the new 400 Series 
are illustrated in new 4-page Form 
3547.—Allen B. DuMont Labs., Clif- 
ton, N. J. 

( e 713 


ALL TRANSITOR AMPLIFIER for use 
in analog computation and amplifica- 
tion of low level d-c signals is de- 
scribed in new 4-page Bulletin 3003. 
—Beckman Instruments, Inc., 325 N. 
Muller Ave., Anaheim, Calif. 

Circle 714 rd. 


ELECTRONIC INSTRUMENTS, “Eput” 
meters, expanded scale volt and fre- 
quency meters, transformation ratio 
meters, resistance bridges, nuclear 
sealers, recorders and readouts, and 
the ‘Ease’ 1100 analog computer 
with digital input and output, are the 
subject of new 8-page Short Form 
Catalog C-704.—Beckman/Berkeley 
Div., 2200 Wright Ave., Richmond, 
Calif. 
e 715 


ANNOUNCING. « « 
An bupostant 
improvement 
PELEVISION 





DIAMOND “UtiliVue’’ 
MODEL 500 


CAMERA SYSTEM 


This new industrial television camera and control unit provide a sharper 
picture with finer detail. The 500 has automatic compensation for wide 
variations in light on the scene viewed ... assuring a good picture with any 
reasonable illumination. Picture quality is maintained automatically under 
wide fluctuations in line voltage. 

The miniaturized camera is exceptionally compact and easy to use. The 
controls are simple and can be remotely located from the camera. As many 
as five cameras can be used with one control unit by means of a Diamond 
camera switcher. 

Diamond Industrial Television can save you money ... improve operation 
... increase safety. For further informa- 


tion, get in touch with your nearest Gray- 
bar office or use the coupon below. Dianna 
7820 


DIAMOND POWER SPECIALTY CORP. 

**FIRST IN INDUSTRIAL TELEVISION” 

ELECTRONICS DEPT., P.O. BOX 57AA 

LANCASTER, OHIO 

Please send me without obligation a copy of new bulletin 
showing how Diamond Industrial (Wired) Television will help 
me reduce costs, improve quality, increase sales and aid safety. 


Sn arn on ee 


Name 
Title 
Company 
Address 


2 207 on inquiry card. 
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MODEL 409 
RECORDING OSCILLOGRAPH 


FOR VIBRATION, TEMPERATURE, STRESS, STRAIN RECORDING 


The Century Model 409 Oscillo- 
graph was designed for operation 
under the most adverse conditions 
and more especially, where space 
and weight considerations are 
limited. 


This Oscillograph is one of the 
smallest and most compact units 
available on the present market, 
yet it incorporates many features 
found in larger oscillographs, such 
as trace identification, trace view- 
ing, continuously variable paper 
speeds and others. The Model 409 
Oscillograph has been tested and 
proven to record faithfully during 
accelerations in excess of 20 g's. 


Model 409 with 
100 ft. Capacity Magazine 


This makes it especially desirable 
for uses such as missile launching, 
parachute seat ejection, fighter air- 
craft and torpedo studies. 


Write for Bulletin CGC-303 and CGC-301 


Century Electronics & Instruments, Inc. 


1333 No. Utica, Tulsa, Oklahoma 


For more information circle 208 on inquiry card. 














CRYSTAL CALIBRATOR 


For calibration and frequen- 
cy checking of signal gen- 
erators, transmitters, receiv- 
ers, griddip meters, and 
other equipment where a 
high degree of frequency 
accuracy is required. 
Frequency Range 
Model 111 - 250 Ke to 1000 Mc 
Model 111-B-100 Ke to 1000 Mc 
Frequency Accuracy +0.002% 
Write for Bulletin 160 


MEASUREMENTS CORPORATION 


BOONTON ¢ NEW JERSEY 


n circle 209 on inquiry card. 


| 
| 
| 


My Homy 


=~ a 
Ad 


Order AEROTECH flow probes from stock * 
ples, Pitot tub 5 Kee r 
probes, Positione 


robes; mir is oad 


e Thorn 


and liqu és 
Nip any with 15 
ring experience 


me asureme nts 


* iy) i — 
Write for Catalog 56 





AEROTECH SPECIALTIES INC. 
GLASTONBURY, CONN. 


Phone Me-3-2867 











For more information circle 210 on inquiry car 
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NEW LITERATURE 





STANDARD AND NULL METER. New 
2-page Bulletin 13-3 describes Model 
301 DC Standard and Null Meter. Mi- 
crovolt-ammeter, Model 203AR is the 
subject of new 2-page Bulletin 16-3. 
—KIN TEL, 5725 Kearny Villa Road, 
San Diego, Calif. 
Circle 716 on inquiry card. 


SERVOMOTOR-RATE GENERATOR 
Model 11MG 460/460 size 11, 115-volt, 
400-cycle is described in new 2-page 
Data Sheet 872.—Helipot Technical 
Information Service, Newport Beach, 
Calif. 

e 717 on inquiry card 


PHASE ANGLE VOLTMETERS. Meas- 
urement of magnitude and phase of 
a signal in addition to other electron- 
ic test functions are described in 2- 
page Bulletin GBA-2624.—North At- 
lantic Industries, Inc., 603 Main St., 
ieee 3 L. i. Ns ¥. 


Circle 718 on inquiry card. 


STRAIN GAGE BRIDGE “B-1,” power- 
line operated, is described and illus- 
trated in new Bulletin 13.—Ellis As- 
sociates, Box 77, Pelham, N. Y. 

Circle 719 on inquiry card 


PULSE CALIBRATOR Type 1810 for 
accurately measuring current and 
voltage pulse amplitudes, pulse dura- 
tions and rise time is described in 
new 4-page brochure.—Burroughs 
Corp., Electronic Instruments Div., 
1209 Vine St., Phila. 7, Pa. 
Circle 720 on inquiry card. 


AMPLIFIER SYSTEM. Model 1054, 
seven-channel, a-c voltage wide band 
instrument, is described in new 2-page 
bulletin.— Dynamics Instrumentation 
Co., Div. of Alberhill Corp., 1118 Mis- 
sion St., Si: ae Calif. 

Circle 721 on inquiry card. 


ELECTRONIC INSTRUMENTS, Count- 
ers, magnets, motors, relays, timers, 
etc., are catalogued in 16-page issue 
of “This Month.”—Herbach & oo 
man, Inc., 1204 Arch St., Phila. 7, Pa. 
Circle 722 on 


inquiry card. 


ULTRASONIC GENERATOR. Makers 
ultrasonic generator Model 2025 is de- 
scribed in 2-page leaflet just released. 
—Alear Instruments Inc., 17 Indus- 
trial Ave., Little Ferry, N. J. 

Circle 723 on inquiry card. 


VOLTAGE ADJUSTORS manually ad- 
justed transformers, designed to step- 
up low voltage or step-down high 
voltage are described in new 4-page 
Bulletin VA 312.—New 4-page Bul- 
letin SD 311 lists stock sizes of step- 
down transformers with specifications 
and dimensions.—Acme Electric Corp., 
Cuba, N. Y. 
Circle 724 on inquiry card. 


CONTROL CENTERS as used in elec- 
tric motor control and power distribu- 
tion are described in new 16-page 
manual.—Square D Co., 4041 N. Rich- 
ards St., Milwaukee 12, Wis. 

Circle 725 on inquiry card. 





TRANSISTORIZED INVERTERS. Fre- 
quency stability, effects of altitude, 
temperature and vibration, efficiency, 
operation theory and wave shape, 
overload and regulation of transistor- 
ized inverters are the subject of new 
8-page brochure.—Electrosolids Corp., 
7436 Varna Ave., N. Hollywood, Calif. 


Circle 726 on inquiry card. 


MEGOHMMETER which measures in- 
sulation resistance in megohms and 
measures insulation leakage in pic- 
omhos, is illustrated in 4-page Bulle- 
tin 1035A. New 4-page Bulletin 1047A 
describes Model 47A Milliohmmeter 
which employs a-c test currents at 
line voltage frequency.—Hermann H. 
Sticht Company Inc., 27 Park PI., 
New York 7, N. Y. 
Circle 727 on inquiry card. 


TEST EQUIPMENT. Maker’s antenna 
line tester, transistor-check, in-circuit 
condenser tester, speaker substituter 
and other products are detailed in 
new 6-page bulletin.—Century Elec- 
tronics Co. Inc., 111 Roosevelt Ave., 
Mineola, N. Y. 
Circle 728 on inquiry card 


AUTOMATIC VOLTAGE REGULATORS 
—type EM10009 is described in new 
release SE-L3579.—Type IEH 5101 
for high-frequency applications is 
contained in 2-page leaflet SE-L3571. 
—Type TM7105 providing mainte- 
nance-free automatic voltage regu- 
lation is specified in new release SE- 
L2579.—The Superior Electric Co., 
Bristol, Conn. 
Circle 729 on inquiry card 


DIGITAL VOLTMETERS (and other) 

measuring equipment are described in 

maker’s new 28-page Catalog 357.— 

Non-Linear Systems, Inc., San Diego 

County Airport, Del Mar, Calif. 
Circle 730 on inquiry card. 


eT SWITCHES, 
RELAYS 
MULTI-CONTACT RELAY of miniature 
size with bid relay reliability is de- 
scribed in 4-page bulletin.—Phillips 
Control Corp., 59 W. Washington St., 


Joliet, Il. 
Circle 731 on inquiry card. 


FOOT SWITCH (Smith Switch) is 
fully described and illustrated in new 
catalog sheet.—Chicago Telephone of 
California, Inc., 105 Pasadena Ave., 
South Pasadena, Calif. 

Circle 732 on inquiry card. 


SWITCHES, New 4-page bulletin de- 

scribes complete line of indoor and 

outdoor time control switches.—Para- 

gon Electric Co., Two Rivers, Wisc. 
Circle 733 on inquiry card. 


SOLENOIDS adaptable to industrial 
* applications, with complete specifica- 
tions, are contained in new 4-page bul- 
letin—W. L. McMichael, Inc., 1428 
4 Hillgrove Ave., Western Springs, 


Circle 734 on inquiry card. 


ENT-BLR FO PUM 
HYDR COUPLING 
LO OIL PRESSURE 


Panalarm Annunciator pinpoints 
process “off-normals" 


In the process industries and among users of automatic machinery, 
trouble is minimized when it’s caught early. That’s the purpose of the 
Panalarm Annunciator System—a continuous monitor of your process. 


One typical adaptation of the modular Panalarm system is engineered 
to differentiate between the first “off-normal” and subsequent “off-normals” 
caused by the first. This feature allows instantaneous recognition of the prime 
source of trouble in a “chain reaction.” 

Another adaptation is designed specifically for motor start-up and shut- 
down. It has also been successfully adapted for supervisory control, pump 
control and programming. 

Your Panalarm sales engineer will be happy to make a survey of your 
requirements to determine whether a Panalarm system can aid productivity 
and safety in your process. For electrical and mechanical data on standard 
systems, request Catalog 100B on your letterhead. 


Division of 
PANELLIT, INC. 


7403 N. Hamlin Avenue, Skokie, Illinois 
Panellit of Canada, Ltd., Toronto 14 


Engineered 
Information Systems 
for industry = 
Panalog 


Graphic Panels, Information Panellit Service 
Control Centers Systems Corporation 


ore information circle 211 on inquiry card 
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ELECTRONIC COMPONENTS and ASSEMBLIES: 


Vacuum Tube Components; Diodes and Transistors; Slip-Ring 
Commutators; Crystals; Sub-Miniature Assemblies 


ELECTRICAL CONTACTS: 


Relays, Vibrators, Voltage Regulators, Sensitive Switches 


METER and INSTRUMENT COMPONENTS: 


Instrument Bearings; Jewel Bearings and Pivots; 
Gear Trains; Lapped Surfaces 


Cobehn High-Velocity Spray-Clean Technique 


REMOVES: Rosin Flux; Silicone Lubricants; Oil, 
Grease and Wax; Lapping Compound and Abra- 
sives; Dirt, Dust and Lint 


SAFELY: No Film or Residue; No Corrosive Ef- 
fect; No Damage to Surface; No Fire or Explo- 





NEW LITERATURE 





MERCURY PLUNGER RELAYS are de- 
scribed in new 8-page Catalog 157.— 
Ebert Electronics Corp., Queens Vil- 
lage 28, N. Y. 

Circle 735 on inquiry card. 


SNAP-ACTION SWITCHES, open-type 
$20-00A, S25-00A; double-pole type 
$35-00A, S36-00A; and standard type 
E£10-00A, E15-00A, E16-00A; are de- 
scribed and illustrated in 2 new 4- 
page bulletins, and 2-page bulletin, 
respectively.—Cherry Electric Prods. 
Corp., 1650 Deerfield Rd., Highland 
Park, Il. 

c e 736 on inquiry 


RESISTORS, 
POTENTIOMETERS 


CARBON FILM RESISTORS ceramic 
encased for use in test equipment, 
meters and hi-frequency circuits are 
described in new data sheet 307-1056. 


Continental Carbon, 13900 Lorain 
Ave., Cleveland 11, Ohio. 
Circle 737 ry card 


ty Inc. | POTENTIOMETERS. Series “HP-200” 
’ | te a and series “HP-500” (5 


dia.) 
126 PASSAIC AVE., dia.) are covered in two new 2-page 
CALDWELL, N. J. bulletins.—DeJur-Amsco Corp., 45-01 


Northern Blvd., Long Island City 1, 
Ni es 


sion Hazard; Non-Polar and Non-lonic 


Write for Descriptive Literature 


e 738 





POTENTIOMETER that meets prob- 


lems of range, space, humidity, vibra- 
tion, and temperature is described 
and illustrated in 4-page Bulletin 
C565.—Con Eleo, 1711 S. Mountain 
Ave., Box 307, Monrovia, Calif. 

Circle 739 on inquiry card 


TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


| ANY 
Ny LIQUID 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 
SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


470 GETTY AVE., 
PATERSON, N. J. 


RESISTORS. Dimensions, resistance 
values and prices of new molded com- 
position resistors only 0.067” in diam- 
eter and 0.140” long are covered in 
Bulletin 150—Ohmite Mfg. Co., 3650 
Howard St., Skokie, III. 

Circle 740 on inquiry card 











VERNIER POTENTIOMETER Type 29- 


A “Verni-Pot” is described in new 2- 
page Bulletin 


F143.—Research In- 
strument Corp., 7962 S. E. Powell 


Blvd., Portland 6, Ore. 
hin | if : plier Circle 741 on inquiry 


From the Principality of Leichtenstein Swiss Customs Area 


cs 








BALZERS 











, | POWER 
¥’||_; SUPPLIES 


POWER SUPPLIES, Semi-conductor 
voltage-regulated and magnetic-am- 
plifier voltage-regulated types and 
LYN COMPANY) -. ESTABLISHED 1923 semi-conductor DC to DC converters, 
‘OPTICAL — GLASS — PHOTO are covered in new 4-page Brochure 
319 North Santa Anita Ave. « Arcadia, California B576. Kepco Laboratories, Inc., 131- 
38 Sanford Ave., Flushing 55, N. Y. 
Balzers means research in high vacuum process Pi ca MO tak Senet endl 
© 214 on inquiry card 
Vol. 30 


Front Surface Mirrors, Cold Mirrors, Achromatic Beam Splitters, 
Dichroic Beam Splitters, Monochromatic Interference Filters, 
Wedge Interference Filters, Heat-Reflecting Interference Filters, 
Cut-Off Filters, Anti-Reflection Coatings, Heat Protective Coat- 
ings and many other thin layers. 


Robert M. Lynn 





ADDRESS REPLY TO 
P.O. BOX 745 
ARCADIA, CALIFORNIA 


CABLE ADORESS 
: ANGELES 








For more information 


age 1616—Jnstruments & Automation 





D-C. POWER SUPPLIES, electronically 
regulated, constant voltage 200-325 
vde, 0-100 ma, are specified in new 
2-page bulletin—Associated Special- 
ties Co., 1751 Main a., hese sete Pa. 
Circle 743 on inquiry card. 


ELECTRICAL, 
ELECTRONIC 
COMPONENTS 


ELECTRICAL COMPONENTS, Maker’ s 
micropositioner, is the subject of 2 
page issue of “Electrical se inc Bd 
News.”—Barber-Colman Co., Rock- 
ford, Ill. 

Circle 744 on inquiry card 


ASSEMBLY KITS, Instruction book 
containing tables of common gear 
ratios and moments of inertia is avail- 
able as 8 page Booklet SBI-REV 1- 
557.—Servo Corp. of America, New 
Hyde Park, N. Y. 

Circle 745 on inquiry card 


CAPACITORS. Subminiature ‘“Tan-o- 

mite” series TW tantalum units, are 

detailed in new 6-page Bulletin 148B 

and 2-page Bulletin 148B Supplement. 

a Manufacturing Co., Skokie, 
Circle 746 on inquiry card 


VOLTAGE REGULATORS, Corona 
type, including glass and metal con- 
struction, performance curves, speci- 
fications, and applications, are con- 
tained in new 4-page Form 3003-7.— 
The Victoreen Instrument Co., 5806 
Hough Ave., Cleveland 3, Ohio. 
Circle 747 on inquiry card 


MINIATURE ELECTRICAL CONNEC- 
TORS, Miniature push-pull, rack, 
panel and edgelite and charts of con- 
tact clockings and alternate insert 
positions, are contained in new 20- 
page catalog.—The Deutsch Co., 7000 
Avalon Blvd., Los Angeles 3, Calif. 
Circle 748 on inquiry card. 


CAPACITORS, oil filled or pyroteen for 
limited-space applications are covered 
in new 4-page Catalog 1134.—Indus- 
trial Condenser Corp., 3243 N. Cali- 
fornia Ave., Chicago 18, Il. 

Circle 749 on inquiry card 


GAPAGITORS. d-c, aluminum electro- 
lytic “Alumalytic” for radio, tele- 
vision and communications equipment 
are described in new 4-page Bulletin 
GEZ-1912.—General Electric Co., 
Schenectady 5, N. Y. 

Circle 750 on inquiry card 


DELAY LINES are described and illus- 
trated in 4-page Bulletin S-2.—Inter- 
national Resistance Co., 401 N. Broad 
St., Phila. 8, Pa. 

Circle 751 on inquiry card 


AUDIO FREQUENCY EOQUALIZERS. 
Response characteristics, dialogue and 
variable equalizer diagrams are cov- 
ered in new 16-page Catalog 12-EB. 
Cinema Engineering Div. Aerovox 
Cerp., Burbank, Calif. 

Circle 752 on inquiry card. 


of the Sky 


Heise gauges used 
by research engineers in 
the development of modern 
turbo-jet engines provide 
the reliability, correlation 
and repeatability 
necessary to 
scientific 
progress. 


e 
U 


Actual operating conditions are reproduced in 
the Cox Test Stand built by Commercial Research 
Laboratories to test for optimum efficiency of jet 
fuel nozzles. 
The six Heise gauges incorporated in the test stand 
feature in the vital and exacting performance which this 
instrument must accomplish. 

Higher air speeds, rates of climb and economic fuel con- 
sumption, factors which every day reach and surpass new 
levels of efficiency, are made possible by the continuing 
efforts of research men equipped with today’s most accurate 
instruments. 


Pressure Ranges 15 to 20,000 P.S.I. Dial Sizes 8¥2”-12”"-16” 


Prices from $151.60. 
DELIVERY WITHIN 30 DAYS. 


. u 
Ba . 
| | @ @0@ 
ga 
ee ™ 





z 


HEISE BOURDON TUBE COMPANY, INC. 


BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 


= SS OOS & 











For more information circle 215 on inquiry card. 
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SEARCHLITE 
SECTION 


CLASSIFIED ADVERTISING, EMPLOY- 
MENT AND BUSINESS OPPORTUNITIES 


Address box replies to Instruments Publishing 
Co., 845 Ridge Ave., Pittsburgh 12, Pa. 











INDUSTRIAL 
OPTICS 


GLASS 
QUARTZ 
PYREX 
CERAMICS 
FERRITE 


MILITARY 
LENS 
PRISMS 
MIRRORS 


COATING 
RETICLES 


OPTICS FOR ELECTRO- 
MECHANICAL DEVICES 


Inquiries Invited 








INTERNATIONAL OPTICAL CO, Inc 
45 Urban Ave Westbury, L. 1, N. Y. 
EDgewood 3-2232 





ELECTRICAL ENGINEERS WANTED 
for development work on industrial in- 
struments and automation. This in- 
volves electronically actuated industrial 
instruments, telemetering, electronic 
control and self-balancing recorders 
Experienced Electrical Engineering 
graduates with working knowledge of 
pr<ferred. Liberal 
paid benefits including insurance, hos- 
pitalization, and pension. Only 25% of 


servo mechanisms 


our work is Defense, thus making your 
position more secure and not subject to 
overnight cancellation. Scnd your reply 
to W. D. McCrea, Chief Engineer, The 
Bristol Company, Waterbury 20, Con- 
necticut 














Northern California sales engi- 
neers established 25 years, with 
own shop and warehouse, want 
automatic control, instrument 
r mechanical equioment line. 

ling on industry, engineers, 


tractors ana government. 


Paul W. Beggs & Son 
314—7th St., San Francisco 
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INSTRUMENT 
RESEARCH 
ENGINEER 


This position will require man 
with advanced degree in elec- 
trical engineering, electronic 
engineering, or experimental 
physics. Will design, develop, 
and evaluate laboratory test in- 
strumentation devices and sys- 
tems in a —, aircraft 
engineering test laboratory. 
Must have an experience back- 
ground in instrumentation de- 
velopment. 

If interested in this responsible 
position, please send a detailed 
resume in confidence to: 

R. F. KALETTA, TECHNICAL 
PLACEMENT SUPERVISOR 
P. O. BOX 516, ST. LOUIS 3, 
MISSOURI 

MC DONNELL AIRCRAFT 
CORPORATION 











“SLAUGHTER COMPANY 


MANUFACTURERS OF TEST EQUIPMENT 


HIGH VOLTAGE INSULATION TESTERS 
POWER SUPPLIES STROBOSCOPES 
SPECIAL TEST EQUIPMENT FOR 
ENGINEERING AND PRODUCTION 


PIQUA 8, OHIO 








e 218 on inquir 


Travelling at Mach 10 it would 
take about 7 months to reach 
Mars . . . but we understand 
that the Martians are pre- 
judiced against hiring foreign 
engineers, so why bother. Here 
at ASCOP there are more op- 
portunities for capable men 
than there are miles to Mars. 
If you can qualify in the fields 
listed below, call or write our 
Technical Personnel Manager. 


ELECTRONIC ENGINEERS 
Skilled In 
Data Acquisition 
Data Handling 
RF Techniques 
Circuit Design 
Transistor Applications 
Technical Writing 


—SAscop 


APPLIED SCIENCE CORP. 
OF PRINCETON 
24 Wallace Rd., Princeton, N.J. 
Phone PLainsboro 3-4141 
Dept. E, 15551 Cabrito Rd. 


Van Nuys, Calif. 
Phone State 2-7030 


| 
| 
| 
| 


| 
| 
| 
| 


ANODES constructed of molybdenum 
are subject of new 2-page reprint.— 
Fansteel Metallurgical Corp., N. Chi- 
cago, Ill 

Circle 753 on inquiry card. 


DELAY LINE FLATS are described in 
Bulletin No. 9-56.—Columbia Techni- 
cal Corp., ss 02 Thirty-First Ave., 
W oodside, 5 ee 


Circle 754 on inquiry card. 


PHOTOELECTRIC CONTROLS, Minia- 
turization of components is outlined 
in new 2-page bulletin.—Standard In- 
strument Corp., 657 Broadway, New 
Tore 12, Nf. 

Circle 755 on inquiry card 


FREE CATALOG 


“Off The Shelf" 
Servo System Components 
* Precision Pots * Tach Generators 
* Synchros * Amplifiers 
* Servo Motors 


il EXPERIMENTAL 
| GEAR SET 


Servo Speed 
I! Torque Unit. Ver- 
satile; includes 6 


SERVO KIT 
Servo-Amplifier, 
2 motors, etc. 
output ratings. 

Write Dept. *' 


| 
: 
SERVO-SYSTEMS CO. 
55 Meeker Ave., Newark, N. J. 


cle 220 on inquiry card 


For more information cir 





INSTRUMENT AND 
CONTROL ENGINEER 


Application Engineer in in- 
strumentation and control. Must 
be capable of engineering com- 
plete instrumentation and con- 
trol systems for conventional 
process or power plant applica- 
tions and test projects. 

Salary commensurate with 
ability and experience. 

Will assist in instrumentation 
work on the fast 
Experi- 


and control 
breeder type reactor, 
ence is essential but does not 
have to be associated with nu- 
clear projects. 

For further information write 


P. Amerman 


ATOMIC POWER 
DEVELOPMENT 
ASSOCIATES, INC. 
1911 First Street 
Detroit 26, Michigan 

















PHOTOELECTRIC CONTROLS and 
ight sources, miniature phototube 
and light source heads, and impact 
actuated electronic controls, are cov- 
ered in new 8-page catalog supple- 
ment.—Autotron, Inc., Box 722-Q, 
Danville, Ill. 
Circle 756 on inquiry card 


ELECTRONIC COMPONENTS, Capaci- 
tors, connectors, geiger counters, 
power supplies, components for print- 
ed circuitry, resistors, test equipment, 
and transistors, are covered in new 
352-page Catalog 160.—Allied Radio 
Corp., 100 N. Western Ave., Chicago 
80, Ill. 
Circle 757 on inquiry card 


MAGNETIC SHIELDS for cathode ray 

tubes and photomultiplier tubes are 

illustrated in Data Sheet 125.—Mag- 

netic Shield Div., Perfection Mica Co., 

1322 No. Elston Ave., Chicago 22, Ill. 
Circle 758 on inquiry card. 


COMPRESSION MULTI-HEADERS and 
plugs are described in new 16-page 
Catalog 657A.—Hermetic Seal Corp., 
Dept. IA, 29 S. 6th St., Newark 7, 
N.. 2. 

Circle 759 on inquiry card 


RESISTANCE WIRE, ribbon and fur- 
nace strip are illustrated in new 12- 
page Catalog M-55D.—Hoskins Mfg. 
Co., 4445 Lawton Ave., Detroit 8, 
Mich. 

Circle 760 on inquiry card. 


MECHANICAL 
COMPONENTS 


SCREW-LOCK INSERTS are described 
in new 8-page Bulletin 738.—Heli-Coil 
Corp., Danbury, Conn. 

Circle 761 on inquiry card 


BALL BEARING manufacture, includ- 
ing description of plant operation and 
the solution of contamination prob- 
lems, is the subject of new 8-page 
brochure.—The Fafnir Bearing Co., 
New Britain, Conn. 

Circle 762 on inquiry card. 


METAL STAMPINGS. New 12-page 
Catalog 573 describes beryllium cop- 
per components including contact 
strips and custom-built stampings. 
H. Braun Tool and Instr. Co., 140 
Fifth Ave., Hawthorne, N. J. 

Circle 763 on inquiry card. 


WELD FASTENERS and stock parts 

are described and illustrated in 40- 

page Catalog 58.—The Ohio Nut & 

Bolt Co., 33 First Ave., Berea, Ohio. 
Circle 764 on inquiry card. 


SPRINGS and small stampings. in var- 
ious metals are described in new 
booklet.—Superb Spring Works, Inc., 
34 A East Sidney Ave., Mount Ver- 
non, N. Y. 

Circle 765 on inquiry card. 


BLIND RIVETS, self-plugging, and 
pull-thru, are specified in new 10-page 
Catalog 8-409.—Huck Mfg. Co., 2480 
Bellevue Ave., Detroit 7, Mich. 

Circle 766 on inquiry card. 





| 





We Like to Help Control Quality 


it’s Our Business! 





@ Quality control at Lewis Spring is the most important 
factor in our business—it is present through every department 
in our plant from receipt of raw materials to final shipping. 
It is reflected in our engineering and design and equipment 
maintenance. It is a basic reason why Lewis Spring has so 
many good customers—they apply quality control in making 
their products, too. As an example, Lewis Spring was recently 
presented an award by Argus Cameras peo of Sylvania 
Electric Products Inc., Ann Arbor, Mich., “Excellent Co- 
operation in Controlling Quality.” We eo appreciate the 
compliment. 


Lewis Spring would like to help your plant control quality 
- .. and we wouldn’t have to get an award for it, because 
It’s Our Business. 


LEWIS SPRING & MANUFACTURING COMPANY 
2648 W. North Avenue, Chicago 47, Illinois 


PRE CilSt ON 
SPRINGS 


The tinest light springs and wireforms of every type and material 


For more information circle 221 on inquiry card. 
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service Ei 
accurate 


This index is published as a 
taken to make it 
responsibility for errors 


care is 
I&A assumes no 
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Accuracy Scientific Instrument Co. 
Acoustica Associates, Inc. 

Aero Research Instrument Company, Inc 
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Corporation of America 

Allegany Instrument Co. Inc. 
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Lewis Spring & Manufacturing Company 
Librascope, Inc. 

Lockheed Aircraft Corporation 

Lynn, Robert M. 1584, 


Magnetic Research Corp 
Mallory & Co., Inc., P. R. 
Manning, Maxwell & 
Moore, Inc. 
Marsh Instrument Co. 
Marshalltown Manufacturing Co. 
McDonnell Aircraft Corporation 
Measurements Corporation 
Mercoid Corporation 
Meriam Instrument Company 
Midwestern Instruments 
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Mine Safety Appliances Company . 
Moeller Instrument Company 
Moore & Company, Samuel 

Moser Jewel Company 


Nash Engineering Company 

New Hermes Engraving Machine Corp. 
Newark Electric Company 

Ney Company, J. M. 

Norcross Corporation 

North American Van Lines, Inc. 


Offner Electronics 

Ohmite Manufacturing Company 
O. K. Machine & Tool Corporation 
Optics Manufacturing Corp. 
Opto-Metric Tools, Inc. 


Pace Engineering Company 

Palmer Thermometers, Inc. 

Panellit, Inc. 

Petrometer Corporation 

Philbrick Researches, Inc., George A. 
Phillips & Hiss Co., Inc. 

Plummer & Kershaw 

Potter & Brumfield, Inc. 

Potter Instrument Company, Inc. 
Precision Products Company Inc. 

of Waltham 

Precision Tube Company 

Preis Engraving Machine Co., H. P. 
Pritchard & Company of California, J. F. 


Racine & Company, Inc., Jules 
Radio Frequency Laboratories, Inc. 
Rahm Instruments, Inc. 

Railway Communications, Inc. 
Red Point Corporation 

Reeves Instrument Corp. 

Reeves Soundcraft Corp. 

Renick Co., L. C. 

Robbins Aviation 

Royal McBee Corp. 


Sanborn Company 

Scam Instrument Corporation 

Scherr Co., Inc., Geo. 

Sensitive Research Instrument Corporation 

Servo-Systems Company 

Shore Instrument & Mfg. Co., Inc. 

Skinner Electric Valve Division 

Slaughter Company 

Smith Co., S. Morgan 

Sorensen & Company, Inc. 

Southwestern Industrial Electronics 
Company 

Stackpole Carbon Co. 

Standard Instrument Corporation 

Statham Laboratories 

Sticht Co., Inc., Herman H. 
Streeter-Amet Company 

Stromberg-Carlson 

Superior Electric Company 

Superior Tube Company 

Swiss American Jewel Bearings Co. 


Technical Products Co. 
Technique Associates 
Telemeter Magnetics, Inc. 

Testa Manufacturing Company 
Thermco Laboratories 

Thermo Electric Co., Inc. 
Tigerman Engineering Company 
Trimount Instrument Company 
Trinity Equipment Corporation 


Uehling Instrument Co. 
Unertl Optical Co., John 
Union Switch & Signai Division 

of Westinghouse Air Brake Company 
United Electric Controls Company . 
Universal General see Universal 

Relay Corp. 


Van Products Co. 

Vapor Recovery Systems Company 

Veeder-Root Incorporated 

Vulcan Rubber Products Division of 
Reeves Brothers Inc. 


Wallace & Tiernan Incorporated 

Waugh Engineering Company 

Weksler Thermometer Corp. 

West Coast Electrical Mfg. Corp. 

West Instrument Corporation 

Weston Electrical Instrument Corporation, 
a Subsidiary of Daystrom, 
Incorporated 1458- 

Wiancko Engineering Company 

Wolverine Tube Division 

Worley Jewel Co., John 





NEW LITERATURE 





SOCKET SCREWS, pressure plugs, 
and dowel pins are reviewed in detail 
in the new 32-page Catalog 877.—Al- 
dred W. Scott, Adv. Dept., Box 372, 
Standard Pressed Steel Co., Jenkin- 
town, Pa. 

Circle 767 on inquiry card. 


MATERIALS 
SCREEN RESIST “Blacktop #3” for 


printed circuits is described in new 

4-page leaflet.—Techniques Inc., 52 

Jackson Ave., Hackensack, N. J. 
Circle 768 on inquiry card. 


COPPER & COPPER ALLOYS. 26-page 
Publication B-34 lists alloys and oth- 
er products with specifications of 
ASTM, ASME, AWS, SAE, AMS, 
Federal, Military, and JAN; and tab- 
ulates chemical compositions of Ana- 
conda Metals covered by standard 
specifications—The American Brass 
Dept. RS, Waterbury 20, Conn. 
Circle 769 on inquiry card. 


0., 


Keep ahead ..... 

of the latest developments in 
AUTOMATION 
INSTRUMENTATION 

Read, regularly, the one magazine 


that brings you al! the new prod- 
ucts, ail the new literature, all the 


latest instrumentation data... .. 
all in one magazine that brings you 
3000 educational pages a year— 
Instruments & Automation. 


Use This Subscription Card 9 





Readers’ Inquiry Card 9 


For further details concerning 
developments reported in adver- 
tisements, or New Products or New 
Literature reviews, CIRCLE THE 
NUMBER corresponding to that 
which appears with the ad or 
write-up. If the card has already 
been used, mark the number on a 
postal card (including month of 
issue) and send to us. When indi- 
cating change of address, kindly 
note old address. 
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BRAZING ALLEYS. Specifications for 
full range of temperature braz- 
ing alloys are lien in 2-page Data 
Sheet 16—Wall Colmonoy Co 
Stainless Processing Div., 19345 Jo n 
R St., Detroit 3, Mich. 

Circle 770 on inquiry card. 


CHROMALLIZED IRON AND STEEL. 
Combining chromium with the carbon 
present in steel to form a hard sur- 
face of chromium carbide, is discussed 
in new 4-page Bulletin 2-2.—Chromal- 
loy Co 450 Tarrytown Rd., White 
Plains, N.Y 
Circle 771 on inquiry card. 


ZIRCONIUM OXIDES, applications, 
, Ss and manufacturing methods are 
ustrated in new 4-page Bulletin 57. 
aipioninen Corp. of America, Solon, 
Ohio. 
Circle 772 on inquiry card. 


CERAMIC with resistance to rapid 

changes in temperatures up to 2200° F 

is described in new Bulletin 110.— 

Technion Design & Mfg. Co., Inc., 

262-72 Mott St., New York 12, N. Y. 
Circle 773 on inquiry card. 


NICKEL ALLOY WIRE selection is sub- 
ject of new 8-page reprint; -a moly 
ened an electrographic meth tl for 
ppag tg stainless steels containing 
more than a residual amount of moly, 
is described in new 2-page bulletin — 
Techalloy Co., Inc., Rahns, Pa, 


Circle 774 on inquiry card. 


HIGH TEMPERATURE INSULATION 
wires and cables are sented in new 
2-page folder.—American Super-Temp 
Wires, Inc., 112 West Canal St., Win- 
ooski, Vt 

Circle 775 on inquiry card. 


ALUMINIZED EPOXY PUTTY “Alumi- 

num Metalset A2 Series” is described 

and illustrated in new 4-page Bulletin 

11.—Smooth-On Mfg. Co., 572 Com- 

munipaw Ave., Jersey City 4, N. J. 
Circle 776 on inquiry card. 


MICA, Pocket size 6-page “Mica Bul- 
letin” contains authorative data on 
the unusual properties of natural 
mica, and tips on part design for 
optimum utilization—Ford Radio & 
“<< Corp., 536 63rd St., Brooklyn 20, 


Circle 777 on inquiry card. 


enter my subscription to Instruments and Automatien for 
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[] 3 years at $9.; 
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NEW LITERATURE 


PLASTIC GLAMPS and custom cables 
are subjects of (1) new 4-page bulle- 
tin giving information on ethyl cellu- 
lose “clamps and (2) new 2-page bulle- 
tin describing the custom _ 
National Wire and Cable Co 
ae Fernando Rd., Los Ange 
alif 





, 186 


Circle 778 on inquiry card. 


FIBERGLA $-POLYESTER laminates 
superior to phenol laminates 

iar 7 Class : "pamphlet — in 

new 4-page pamp ens-Corn- 

ing Fiberglas Co pt 860, 598 

Madison Ave., New Pr ork D 22, N. ¥. 
Circle 779 on inquiry card. 


FOTOFORM LASS a new versatile 
material Seasectent electrical, 
mechanical, ae optical P gg ote of 
particular "interest to electronic 
and allied fields is discussed in a new 
8-page Bulletin EP-FFI-10M.—Corn- 
ing Glass Works, Corning, N. Y 
Circle 780 on inquiry card. 


FILTER MATERIAL of new “Arma- 
on” tetrafluoroethylene fibrous sheet 
i: described in new Bulletin 6.—Room 
7017-D,. DuPont Company, Wilming- 
ton 98, Del. 
Circle 781 on inquiry card. 


TEFLOW FILM for insulation etc., 

e in continuous roll of 
100 and 500 feet and widths from 4” 
to 1” in increments of 1/16”, is de- 
scribed in new 4-page Brochure.— 
Dilectrix Corp., Allen age & Grand 
Ave., Farmingdale, L. N. Y. 

Circle 782 on inquiry oe. 


PLASTICS, including source materials 
for fiber glass reinforced — is 
the a_i ¢ of new 14-page ca me tT 
Cadillac Plastic & Chemical Co., 15111 
2nd Ave., Detroit 3, Mich. 

Circle 783 on inquiry card. 


igserarye MER ALS oti $ of types in 

H, are dis- 

cussed in new S-page Booklet > o 

—Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh 30, Pa. 
Circle 784 on inquiry card. 
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FABRICATION 


ATMOSPHERE FURNAGE, Ability to 
upgrade and protect metals in quality 
heat treating is the subject of new 
a Bulletin SC-178.—Surface 
ustion Corp., 2375 Door St., To- 
ledo 1, Ohio. 
Circle 785 on inquiry card. 


MOT R-GENERATOR WELDERS. d-c, 
escribed in new 4- ulletin 
GEC- 1453.—General ee che Co., 
Schenectady 5, N. Y. 
Circle 786 on inquiry card. 


FABRICATED ALLOY STEEL items 
are illustrated new 4-page folder. 
—Aluminum & "reblipetarel Metals 
1947 Franklin St., Detroit 7, 
Mich. 
Circle 787 on inquiry card. 


ELECTROLIZING a process that helps 
overcome friction, wear, abrasion, 

galling, and corrosion blems of 
wear parts is described in a new 24- 
page booklet.—The Electrolizing Corp., 
1505 East End Ave., Chicago Heights, 


Til. 
Circle 788 on inquiry card. 


COOLIN EQUIPMENT for electronic 
a ons, is covered in new 8-page 

atalog Sle 10101-1A.—Rotron 
Mfg. om Schoonmaker La., Wood- 
: Circle 789 on inquiry card. 


AUTOMATIC DRILL UNITS, automatic 
grind heads, and — v4 drill 
rinder are speci new 24-page 
55-D.—_Dumore Prasteion 

Tools, 1300 17th St., Racine, Wis. 


Circle 790 on inquiry card. 


new (page Bulletin SB is described in 


new 4 R-6A, and Bul- 
letin information on 
maker’s 9 F ne for ultrasonic, 
fluxless soldering.—Aeroprojects Inc., 
West Chester, Pa. 

Circle 791 on inquiry card. 


HIGH TENSION Panny —- 
characteristics, 
operation and ap a ceatiul data are os 
scribed in a new 2-page Bulletin HPB- 
103.—Carpco, Jacksonville, Fla. 

Circle 792 on inquiry card. 


INSTRUMENT DIVIDER HEAD for 
synchros, resolvers, resis poten- 
tiometers, etc. is the subject of yt 
2-page bulletin iat A E _ 
Machined Products, 1048 
Santa Monica, Calif. 

Circle 793 on inquiry card. 


EANING TOOL for gage glasses is 

illustrated and described in new Data 

Sheet 301. lergunen Gage & Pt 

Co., 80 Adams Burlington, Mass. 
Circle 794 on inquiry card. 


SOLVENT APPLICATOR. One page re- 
lease describes solvent applicator 
Model 120, designed to apply correct 
amount of solvent to nameplates.— 
Park Nameplate Co. a 34-10 Lin- 
i Place, Flushing 54 , New York, 


Circle 795 on inquiry card. 
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to indicate $ 


PANEL FLOW RATE 
INDICATOR 


& 


, ition 
w cond IN-LINE DIGITAL 


state lo 
teady § J INDICATOR 


Z 
Oo l0ta lise 


get flow information 
in any form you need it 


DIGITAL 
TOTALIZER 


FREQUENCY 
MULTIPLIER-CONVERTER 


.. with F&aP turbine meters and readout devices 


Here’s the ideal solution to flow metering prob- 
lems characterized by high temperature, high pres- 
sure, high flow volume, or rapid flow transients. 
Fischer & Porter turbine meters are inherently 
among the most accurate flow measuring devices 
available today . . . providing measurements ac- 
curate to !.% of instantaneous rates. 

The low inertia, axially balanced rotor of the 
F&P turbine meter gives optimum response to 
rapidly changing flow rates . . . providing positive 
information on changes as soon as they begin, not 
after they happen. A basic frequency output, directly 
proportional to flow, provides a common language 
easily fed to indicating, recording, or transmitting 
equipment. You can have digital or analog indica- 
tion . . . oscilloscope recording . . . circular or strip 
chart recording . . . digital totalizing . . . transmission 
or any combination of these. Here are just a few of 
the Fischer & Porter output devices you can dovetail 
with one or more turbine meters: 


PANEL FLOW RATE INDICATOR: Provides 
scale reading in desired flow units or in percentage 
of maximum flow. Includes amplifier which may be 
used to feed EPUT meters or integrators, and 
analog converter. 


“IN-LINE” DIGITAL INDICATOR: Direct digi- 
tal readout of flow information in desired gravi- 
metric or volumetric units. Automatically selects 
turbine meter outputs by flow range. 


DIGITAL TOTALIZER: Provides integrated flow 


) 


information accurate to !.4%. 


FREQUENCY MULTIPLIER-CONVERTER: 
Extremely rapid response to transient flow signals. 
Sampling of eight points per cycle provides more 
information than conventional means. 

For complete data on the F&P turbine meter and 
some of the systems it makes possible, write for 
catalog. Address request to Fischer & Porter Co., 
387 County Line Road, Hatboro, Penna. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 


For more information circle 222 on inquiry card. 
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KEYNOTE 


oF THE NEW Gy) ACTUATOR 


ENTIRE ACTUATOR may be removed and replaced without disturbing the 
packing box. By loosening nuts A, B, and C the actuator may be lifted over 


the plug stem.* 


*See clearance denoted by dotted lines and arrows. 
YOKE is stirrup-type of cast nodular iron. Held to bonnet by stainless steel 
clips. May be rotated 360° on bonnet. 


INTERCHANGEABLE 


is 


POSITIONER ARM 








POSITIONER BRACKET (Universal) supplied on all 
valves for the mounting of any positioner. No valve dis- 
assembly required — Positioner can be mounted in the 
field by removing nut A and replacing it with the 
positioner arm. 


VISIT OUR BOOTHS 1343-1345 
1.8.A. CONFERENCE AND EXHIBIT 
CLEVELAND AUDITORIUM, SEPT. 9-13 


SPLIT COUPLING has L.H. (upper) and R.H. (lower) 
threads. Stems do not engage—do not meet. Coupling 
acts as a turnbuckle for adjusting plug seating tension. 
Tightly clamped coupling prevents twisting of plug 
stem. 


SLOTTED HOLDING CLIPS permit 
removal of clips without removing nuts 


Band C. 


SPRINGS are available in three inter- 
changeable ranges, 3-15, 5-25, and 
6-30 psi. Interchangeable in any act- 
vator — no additional parts required. 


) 


(Hye) WARWICK INDUSTRIAL PARK, PROVIDENCE 5, R. I., U. S. A. dD 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURERS ABROAD: GUELPH ENGINEERING CO., LTD., GUELPH, ONT., CANADA 
J. BLAKEBOROUGH AND SONS, LTD., BRIGHOUSE, YORKS, ENGLAND; TERMOKIMIK CORP., MILAN, ITALY 





